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l£jlj4jAj L'.— L4 9 j^_oL J<u (_^5ûj5 . jjjl^li j^<5 ^oJLOjLi J jLj 
(_^*L?<J (jûû L—LljLfc <5 jj> < <L__j jOj_j_uj<Luj (_£l5ûL> (jÛÛ9jO .9 jIj5"<LLXj (_^_uu<Lfe 
jLo<5"l5L)<Loj5" jj (jû<9jLLoL jLi ^jSLj^ L . 9jj^jjAj <_ 5s-LLw_5" jJ u5"jjjJJj5 j-oLûj 

. jjj<ul>9i l5"<U9jLo ^j<5"oij9i 

(_^-0JjA^9 (_^J^-0j5-> <5" <LÛ_jljJuJ j (_^JL>_ujj> (_£ I5ju> jfrjuJj Jjû— umJjLÛj I j9jO) 

<d jjj5,9j ijj_u j jLo4>jL5"<u j jjjjjii <u jj'<uj.L jLL_uijj5" 

(_^jljj L j L5j_j>t-jûj u5"L5" jjj 4 j . <lû_jIjlûj j (j-u Lj-uu j l5Lu> <lS" 1 494 jjj j_u__oj5" 
jjj5joj ijj-uu j jjjjjûo Ij_o9jIj> j<u_jL5 <l! jLi_uijj5(jj'<uoj5L> ^Jjy l-_ 
<5 < Llj LuL (^jûj5c>a_x> jJ-U.U. 1 5 54__5" 9 j j_u j5jjj jj-j jJ <_£ 0 jX-oL >jJ 

I5J<U0j5 (^Ji j_-uuLX j j9j<U j jJûL<50j j C u u uu j I j Jj (_£jj><^<L> (_S<ûLuL_J 9jJj 

.JlijJii jLo<59jjj'j<5ljJ 

9ijj_uu <U 9jj9j<u (^5u-X_<_X_l5 <U <ulj Cu_u9i j<U<l) (_J9j<U : Ij_lfc ^j<LÛJj_> 

<C<JJ<U 09 J lijjj'Lfcli <l) <l5 <u__uj 9 J<u <Uo<U <5ûjjJ> < <Luuujjjj (j lSLûj> L5c 
<5<ulj> L_j<U' <UJC5 ^<U -Ojjj'Lfc Cuuu9j <l! |»9jj9j<U J<ûfc ,jjl> “5" <U9J<U j5ÛJ<U 

(»<L jL ^jjjj^- (.yLuJ^ j 9j9j<cj__u___-oj_5 (_gjl . 4 . <■■■ » jL <Ujjj> jj 

j jft_uL <Lj OjL<U_u (^j|j9j CJ <ûLu_Xjj<L_u (^5"<L_uJj Luûlj (_ji'JJ-5"<U .<U<ûLf_s_> 

jjJÛ<L> <l) <l5"<LuÇX 5 .(j<5sji ^jûo^ jjj j j 5oj jjj-u_-oj5 (_^j 4 j5_uûu_j (_^j j_uj j> 
jL_Ûu_5"<U9jLo j5ojL>j<Luu aj <_5sJ-Lulfc <5ÛÛ9j <l 5 < 9jlj>OxJ<Lfc (jûûL i^ 8 jl->J‘U’" 
9j9 IjXjsL |»<U (jOjLaJ l5ÛuXÛÛXÛ jj -0 ajs <UUÛJ (jlSL)<Uoj5 jj ^>*3aj <(^J jA_ûûj' Lj<Luu<U 
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LJj j^—o LSU u_oj_S" 
xjfc ... j . Jiui<ij L> 


8jlji jJ 6 J«L*j j_J (jJii jjJ<L<a6jj«L*j |»4 j (^JjS" <*-o_Xj Lljjl jJ 4-5" (_£ij<L jj 

jj jJ«l^jjj_u i ^^jjlj_oL <u jj_jj<L j«ijj_ i _*^j5" L_**i_xjfc oL5j<l i 8j<c_<jj<iSj 
j (_£j Lj_X_js j <_5"'öj L5 "<l5j<1j j<Lj<L_a<iJ 8 J<L*j j_J . ^j'4 j LJjj—o (_£ l5L)<i__oj_S" 
(^jb"ij<L*j ^jl_y>L j »<CI<L3 j((<L*jU?» ljL' jjA <*J L*J<)j _LJfe . . .j (^j<Us<L>l> 

4j ^J__ulj4j j4fc j4jj—*uoj5" lSoj ^^J^X-olj jrfjjrf_orfJ 6 J<Lj j_J .jjj>#i ijJj4ş 
.jL>j<l <L'Lij ^jjUjj*jS<ij j oLfc»j<u lj jj<5" (^3(j4> 

J<Oj,.,uoj-S" ijSoi Öj4j jL_*_Oj<Lft (jUjOi ljjL5"Lf<U <J (_£<ulj<ij JJbjjj 
0j4-4>Ij j4j (Jj^jLi" <L jL*_Oj<Lfc oJJoj4j »*3<ij . <L)IjS" j £jj <i-J ^^SojlJ-Jilj 
j»*^4j <jjj4j li jlj Uj 4 J jjjj4_t (^SLj 4^_Jj LS" ÖjöSj_S" <L 4S_ijJ> jj5"öj4j 

. iJ-S" 0 jOsLj j<L ^jjjji-js <Lj ji_LL*JjS J_*_u/L jLjoi I-LLS<LX—_<1—L <J (_J<L|j4j 

(j0jj4_S _o—_ __._ _L4j> (_^jjjJ I_LLS<_ _ <U- jJ jL5 "öjIjj 4__oli LSjOJj-oIj 

jjJ L*J<Lj <L ijLS J<L . JC**jjji jL< lSLo (jjjjş- J I j<Lftî jli<L*j (_£j<LJ____0j5" 

<_£_>! ^j-—jjj 8 jSl <lSLiI- 0 (_£ijl-<J<Lft j4-- jj jjj> jj*4_i 

. jljjjsL^L 

(j4jjjj <J (jj4jj_*_*_oj_S" LSj-a_—.—... (j*<*j L5"L*_S<L> <J j<L iJu4>j4fc 

ijljj<L_alj (_£4jjjj jj 4Î U<Lj<—<* w—_j j4j »*3<L < jjjJL^ ljjLSijj<i-S ijljj^—al J 
^Jj^UukLLjS <L jj'ljJ |»*S‘Li < jj'LfciJ<L jJjS j jjjJ jljS jjj jL5 "<lSjjJ>cj 
ij<Lj_**^sj5" (jLljj jLo<us <l <lS" (Desktop) joo j<l*j |_£j<bj___*^j5" (^*_**_jlj 
jij<L jjji 4j jjJ jjjJJi j L_<*<jj L^j_S ^SlL>jJ j jjSij jL__*j jL5"<L>*iî<Lij 

j<l . jj_fjij__xJ (jSUU jj'lj —l jL<5L.j ( _ 5 5L)<l> j jLSL-S’jjj^j ijljjj-oL 
( Computes Personal) jjlj*jL cr -*><LL ^j<Ljj*-_oj5" <l <Ll j<Lj-*-oj5" 
. j<Lşii (jjL PC (_£i jlj5L'Jj5" 4j ,_£jjj <L <l5" 
4J L**_ > <L_ ij4jj*___ojS" j jJ ^ljL j j-oOi ^SLJjjO L j(5"L_9oji ^jL jS" jJ 
<l <l5"Ll*j_4j .ij<u__i<L' j(__jj jj_^<Li _-Ssjj*jLx—_* <_Sij jL*uL .Oj_SIj jLjljL 
j jSLlj t j LS"L^___9 b < 4j l>j LS" < iJ_*jl j < (J Lo 4 ] ^g**_ > 4—_j jj4jij_-*_aj_S” j L*J_o 
j j(S"<L*j'4*jL' j (^i'Djii ijljj<Loli < jLS"4iiL < jLS"<ijl?Oij><L 1 jLS"<L 1 >jL jj 
. jjjLyii I Jti (S"<L_*J<Lo4j l> ijljj^jsl J j j(5"(5L*tjji 
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ftrijUdfj ^dêj<M <U 


4 ) jLc L5"4jj45j___*_J4^ j jLj_ 5" (j4şjjj 45" 4 __*j jL ojj__jjj__j L5L x _ > 

4^Jij < jj<u5" (jjLi jLajjj'Lfclj ij (_X _o L <l) j 4£ jryl j-*j j jryljj lijjj'Lfcli 

Jj_S 4 J /jj Jji (jjljL_> t_5Lu*s J-S L*j4j t ijJ__j 45"i-LXj (jj—_j j Lojjj (jbl i jj (ji j4j 

^SLjjjj' 3<*_S<d jLo—LJ j t_Sj<u ^Xjj_jj Ijjjj'Llj <lI t jlcLS< u-0*-><l*. i 

I _L L'jjJ Ojj__o 4-5" (jij4j OijL<U_u ijjj »4 j < ij<U_jj, ■*.,.■*j4jii ( a jj4jj_*_*__oj_5" 
ij<LL_jjL*jlj j4j (Jjjj<l) jryljj'ii (jX.4-a_Xj ijj'liii (jjLjlj (^j' <L-_-*-X— *<■ j -Xj 
Ljj)<U5"<Lj' aisji ^S^^J blj bllwjO JjJ Lli 

j jli (_jSLj4 > jLSUjys (_J4jjjj <lS" jj<Lii j<L_j<L jLj I-LS"<L L5L)<LojS" 4 ) <L_sXj 
. L Jj LSLI J_o jS" jj jLj> ijL__**j 4 ) jJ_j 4 *__uJjXj . jjXjS"4j 4j (jjLjlj (_jjj jSjîj 
, *j LujjjjjjJO jL < liii jjj jj> <LiijLi j4j ”_j Ij L (UJ<l5" . jjtL" iiUL Ij 


J jrrL^ i <_y'’j r^jy 6 ^ ((t-SjW'b <j** i j 3-" j >> lS 8JcL "' j^Ojtd jj> jjj'Llj 
jLj(5ij4j*jijj*jj<L_j <L_jjLL*j j j(5"<Loij4fc ^jLXXfcli j<L4) jjijilj (jjLjbjj 
^jjJ—o . ._)jm_m_j._ t_Sij jL5 uJ l_ j l5Lj . ij^__—X*X_oii (jjj_L_jj 4 j j Li L <uL*___o<Li 
, _jl jLu(o_i tLul j. o*jL . _jL <t<<u . jLS"ijt<y L_*xJ5" < i<4j'<L<L «Lo 5 >» 


(_£ijjjj (^jijuO-uujji tjjjiJ l_L»_Xj' <0 (j<L_oiij<u* ^tLi (jj Li U* j^j-LjtUo 
jjl j5" t__u*jjji tjj ^__o Ij c5 5Luj5" l-Lûuijljj j<l) i Jj<L>j4fe < 4-_—_j (jjLuL_j ,_£jj4j 
j<Lj4) jjL'lfcli (^jL jjjjj jOo jLj5Lu . jiiii jljj4£ <*) j4_j (^**jIj4j j<Ui <i5" 
iJuijtL li jii J—u 4 ) Ojjjs < jjjjjjii jjl_Lu*j (__**_*■> 45" (j4_oijj4*j »4j 

(^gSLö X -a jj-Xfe (jjii (^j'<Loj(j <l5" 15L OjjjjJ t-SLjX-oL (^jljj' <l5" OjaSLÖXj 
(^jL_t**j jlSLLojS' j öjj-o (^j"<Laj> 4 ) ij4^jjl Jj JJ_ o<ijfc 4 ) 45" 1 -SLjOoL .(jj 
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^jLyûlj . ( j(5ûjl jJÇj (_^jli ^»c5Lj (^^cbji 4ilj) L^mmJ Jj SjAj A&sSKJjS 

ojLwj^ »<ij jjjsj j ,_pjj> (jjÇ-fc <u j ‘~5 LL_Lû jJ jjjSjtj i-S>J<l5’ <u 

a5uo*^Iûj . (j(5ûjlj-Oj j4_uJ jl«LoL^o jl jj5’ i^ûjjj (_^c Lji) .ûj^-<jj jû-\^jJ 

(oL>£j 8i -4-<" ^jibj-s) L5 j-»»Jjî>j »j^Loj (jLSOj <J <u>) Y ^»jL-oj <i_5 

jL5ûjlji Jj l * 11 j m^JL) L-$V—£■ Uj^—3 C-Uj—3 Cs^ -3^ * ( U”*'* ^ 

‘Alr* < jr ; L5ûjlj r 5 <J jOj____-oj_5 (J<l-jLjl (_/i>j<u- (Çc5>Irtrt •&Ç’j-^ 

c-SUwuJL j ^ CLuji' ^ L-lu-Lu ^^jaJ ^jJ4^J A-S" Sj^-> >Aj .6^1 ' j JLSjÖJ 

<J<i5L,/-fc j<L (_çLol-L<L ^Jjjjjj-Ujj . jJjL> ^Ijj-j j jlj^ j »jlj-5 c-jjjj 
j ûjl J C—jjj. j_jLw<— 1 ^u-j-Lj-J-lSLu* J j".j^‘ j ;. „ -j 5 < j^-^ûjjûj 

. <UûjjJL —<l (j<ijL-u<u jAj ^j-L— > j< i-5 û j Jj£ Lojl5' Sjj'j^ (_Çljc5 J j^JJ^ 
ûjl j-oL <U jL-o< l 5 (j<ul jIjj-5 jAj . «jl j-oLj <UL><L_j » ^jjJii <CLj<U j<U 
<i-oj<ij)) ^JjJsi jL-*j jL5ojlj/^jjjjJ t y><*_Xj> jj* <UjûJ j jûJûJ jL5<CL><Uu 

((<l-oLjAj» jjÇjûj jl^5 -jjLj ^^SLjj^L-oL <l 5 (j<iJLL-oj_s j_5 j<u «jl^—oL 
■u'Lcaj |»<L j<l_u<l) (jjjjJjjjjJ <u IjaSLjj (_Ç L5<l_-û<u <d jLLL .^jjj_5ûj 

. jOjJûJ 


jtuj^uojS ijiLwjl j u" ‘".;j.;.: 

(jL5 L)<lo j5 ^jL5'<LujjL- jlj ,jj<L>j<L5ûj (jjoj—jj jjjj_u^—oj5 jLo_jlj <_5Lç i 15 
j<l-u<J jLojljC ^jljûjL-u j (jjljL5L <Lo-jj L5 ûj c__ jjLU < <l_ J L-< j - J 
j jCj (_Ç j _ r 5 L_-uL <lccl5 j<L LoL .ûj-Cj> L »<L ^jLifejL5 <l (_çî<L_J j> 

<L5 < <L__jlj jAj jl JuJuûjjAj <L<iJ*5 jlj> <L Oûj L<L-u j<L-Jj-> 4j <bl J ^ljûjL-u 


<l) jLCj <l5Lç jj -J_5< 


_j Jj »<LL><L ^<U jjj ^-j-JIj . 


_i<l_5ûJC-j jLûjLoL û 


J<L> •‘U-Jjjjjûj J C—_jjCj jl j<l) jjj-5jûj <_S>J<l 5 c jj’<Ujj> j jL5ûjCj_w_oj5' 

: <J jr\Cjj <L L-u<u 

J j(5lîljj <_Ç-—L -N 

j jjjj_u ^LIjj < jL-u>5L3j j<L—<J (jj<L* jLo_cc-5 Jjjjjj>jj (jj»i <Lojj 
e ^;— ^ < jL5ûjj>jljj> <u_ûj<l5 (j«jl^L <cc><l_-)) <_çL5ojÇ>jlj> 
J jljjj_u (_jj’A_jj> <l5 <L_J <lLLo ÛjAj Sjij Jji>jAJ < (ju J lSUj j<Uj___oj5 
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(jjlSû-jlj3 g ijjgL öJö-jU 

J U-'L jçljj’ 0 j J‘‘jjr^j5’ l5ûj <_ 5 5bj5’ <PçÇLçJ J ^ <UC-lj ûj<L 

j<l 5 . <U__ ' jL-0 jj_-uj<L-u (jL5ç_> (jûûjU <^jlj l_SLI<Uoj5” jU-uaJ <_jIjU> 
<l) jj’ jSjSj <-5J<u5 <l5 ûjJ-ÇCL jLoj> r _-jOj j Ûj<L-_Jj<)5j *jIjO jj <-5 <LiûJ<L_u 
(^ jjl jCjûj -iu^uo L < (jj L-uuc_uj (^-ujj_u (_Çl-LldJ»j<L-u (jjfc<L jjj (_j-»J<Lfc ,_£jÇfe 
j (jCjj c—uûiûj j-j’Lj ( - j-^‘*j # j‘C j ûj<t_ Cjj-5-j jL 5ujj „5 jljlj<Lfe (j(5_x_> 

(^-ujj__-u <lc_uIj .j LSl3j_ 5 jljlj <lû (^Ljjj j (SLcj cjfc <u jjj (_ r c<u5<u-oL5L 
l-LÇÛ_ulj <J »*3<L .(_jiAj Lsjj-o (jl5Ûj<Loj5 jj Jjj Jj<U»Jjjuu Jj<L>j<Lfc (jj L-u<i_uu_j 

j^jtrftj ?tpjj jj^ LiUjîLj j») .IjCjûi l-çj’ (_yLuuÇL (_^5<Lj^5ÛJ<uj5 
(al, a2,a3,a4 *jlj^ la^jT *J 

jI5sÇj < LL*-rt j lSûP' I j‘L<L*5 JLjjCj___oj_5 <t5boj 

<l’L5Lj (_çL5<bLj »*3<u < j<L5ûj jL5 I-Lj5o (jjlj-»<J ^<lL-u<l5 jaJ jjj ^jjj 
< ij5ûi jLjL5 lij^uj (jjljj J (jj^jj i^cjIj<l j<u a5_j> <(jjL u<l_L_, (_^Cjj_ûu 
. jOi j( 5<L j<tjj__^j5 (jjjoL jj-«<L (jÛû<L|j<L j<Lfe 
^LÇ J jL5u5 ûj<L_ç_jûi li <_5<Lûi<L_ (jCLu-uL jJ jLj> Lu.««.iiX.) <ucç 

(_jCJjC <l) C—jj_j (jj_J (jjjfc <L (jj> ,jl5ç> li CjL_<L-LuJ (__ÇjJjC <l! ^CjJ 

ji’Lj j <L_li jj’Lj ^ûj<Lij5”^uj <l) L_-u.Ç j *-cjjuo iji (_^5"ç)L*lj <l .Ijoi ,jjLjlj 

<£j<L> <U_5 ûjj_>_^><U J<U <ulj<i-_5 < L_5ûi jj-LîL_o ûjU^So (jjlJj <L ,_£j_> 

<j<u-u<L<Lûi <uoC u (_^-u<iJ (jjc& <(_^jjj5cJ<L (_^j L5j_oCjj j (jj L5 (_^_i L5L-Xjjjj 
(jux* ‘Lju (jijfc <lloj c —u j Cj (jjLçlj (çli <l (Ç-jL5oj<Lj_u_u_oj_5 


jöLig^uOgS ^jlSöuljjS öuSuOöu? ■‘■■5 

ûjL_u jj jL (jûj<ul-Lo*3ûj jj T <Lj> j<Lj__-oj5 <l CjûjLc-u jL-oûjLi j5j_j 
ju5 < lijAij_u__oj5 j <_3jj_o jl jÇj jJ jjjiÇ (_5çijjljAj bb’ûj<L-u ul jûJL jj_j 
li ^Lj__s -C<i> <u ûjl__u__-ujj |»cj T-L<l> <u'L5ûi V*x5 (^_uj_*j j 1.1.0. x) (j5"<L 
«j<lIj5LÇ l! jL (j u_jjL-jIj jjj dj) jL5ûjl jJlc j_5 uI_ÇL- uL û^jjUû-LÇj 
^ LsLj <J <l'LL < <u )“ ^ûj Loj j x jlj L> (j L»_çft j i jûj Loj <l5 (££j jo j 
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* ^ 


jj Uwj jjj aSnJl! jJ Li4^* > L^^j ^j ^LlI ^j ^lSo^cûL j^m^AjS 

tjAj ULJ t^jLS^-u aJ L-> ^LSöjbj-S"c*JLf j ^jlS^-u 

^jajL jj 4ioL,> ^lS" ^ajLLcjb j^j ^^LS > < jLf^ jûjL oj j jLSL lLu 

4j Aj L LoJJb ^fc^J J^J^j jAjj*m*mAjS . Löi aL^^J < ^J-föijÖjCj JJ>ljJ-> 
jLS" ^uLjaj jL ^»1 IjSjjj c^LjLoj- 5 LÎ4-^j-f ^^^ijj jlj^ljL ^jlj-Lu 

^jljJöi Lijj-o < jLföjAJj.n* * <oj—S* dj jujdj oLj^j ^jL^ j 4j .OLSöi 
jLj—w-*ûj-f 4jl j4«S* t Cj Lf C-S\Jj<L> jLwJöL J Öj4-i JjJjJ jJ ^j-> jj L>J ^SLjöj Lo 

4j L ÖjdJLîjJL^Öi l3jj-ö jJ jjj Oöj J OLf <lS” öjlj-f J-XJfciU ^^JLuûj 

j^jj .'. .'. *j j-Sjö j Cj Lf ^jjiM.1 j jjAjL-u^jj j jj4jIj4-£->j Lf ^SLu öj.mX.i < 1**1 

^ ^ J lS^JJ jlj4> ^öj^I-^J 

j öj^jI Ju j LSLlJ ( LSLj I ^ j L^j^j^j jL^JLf a-y_jL-ylj . ^ LojJjj . çS"<yöj ^ ■ - 

< _ s j15'ajLo jLiCj j-u-J (Outoput Results) ^bjS" IjwLS'b J 
(JLSjlCku J .oIju oj«ux_w«oi <y (Stored Program) jlj_Sli (JLa-oLjay 

jAj j-L. (_£j LS"îijj <L Oj«Lj<U«uLLX_i ^uU jl _bjJij_i<Li (_£jLSj_ft lijjj'lfcli 

• j ^yL 


j5" jLSojLj ^jIjjoj < Loj ojjj^j ^Ujj <u ^Lji jL5"ojljj5" <lS" j<Oj__yoj5" 
j LlIjj ^ojLLu ja*j<J jUjLSL_aj ^ji^5"ijjljaj <u < ISjûi j Ls__uSLxJ j ojjj LSnj 
»<J .oja-XjjljJULjj jL j LSL ^j-S" jL 5 "ojL-oj j c«j j L^> jL-Soj ^ 

^x_> a_S" (joj<U |»*îi<tj l( ^ r S"Lxj c«j<Lfc jL>j<u j l SsjjS ^jSLcdj I ia_iojoi^_S" 

. oj<ij j^jjjjS" (Speed) (_gjljX> «l^j«gu 

jS" <_Soj ^j(SLmSöjOj ojli^S" jjöjjjAj jj jLSojaj jjj-o jS"^jjMjjXj 

«<l_S^> ^j—Ju <J (_S"<u <dj» <l-Sj> jj5L_js J_i<L> <d jij-S" ^<u5” j jjj-S" 

(jiaSuj ( _ 5 JLS"ojjj>jljjj> »j<Oj_jj_oji"jj ,jjjj Lç’ jL5"<LSjjj^j oj<Gj_jjjsj5" 

^jijjj <J i_S"<u » <l5"jj> jSLj jL (<L-Sj> (jjLL <J <_SL>) a_Sj> jJL j_>JJ<L> 
jlij5"jlja* jljUjj jjljjoj jL5"<L5jjj»sj öj<l> j_-j-oj5" Lojja^ .jjja-tLcj «a5j> 
jjljjöi j(5"<Lij<Lo öj<C>j_jjj»j5" a5" <L>lj5LjLS" <l) öj<u joJj |»L^aj Ija5j> l5"<u <J 


lj-Çwjlj <l) . jL>ljö I ijaJ j _-j-oj5" ^jjjSDaj (jaujL aj j LSL__jjj5(J4j aJj>jA> 
j L < jjjjLj JjLj_ojjjj L ju «<_5Lj LS"a_o» j<lu_jJ <uo_Xj <l5" LS”L u __ j j-Xj 
j5"L jyljj «jlj_oL <lX_><Uj» t yL5"<LjjjLjljJ<0 ajajjî <Uo_Xj a5” <u_J U___j-Xj 
(_^ j<L_yj> <l! j LiLljöj LL “U)_Xj ^0'JJ-S" <L> . j O' j — w -oji’ (jjj _ —_ j <LL__j 

I -OUU LSJ <u._.- > jj_S<J<U (jajl JAj (_^j jjJL^Jaj (jaJjL jj ~»j j > (_^jLS"öij_SjLS" 
. jUXj jL5"<l> jjiajaj' jyljj'öi 
jL5"öj*jj__oj5" (_5ijS"j L5" (jîALjç j*-*J (jjljsjLi -Y 
(^jöi Löjj<l^ < jy LLL j<Uj__jsjS" (^jL5'<u_J<_c5' <û«y*^ 3“^^ (jyoi “O-Xj 

(^jLiÇfcjLS"<u (^JLS"<u_Sj<ij j jjljjjjli j_X_ XX—Xj <l_S" (jajLoLjO j<u jylj_Xj 

t y(S'öij5'jLS" <lS" «jljj»L <Lojjj» . jUXj jLS"<u öj<ûaS"oi jLuL jj jLj<Ljj_^*u»jS" 
jjlIjjöi jjjjiaJjj (^jLS"<uoljSjjj l5öj . j<LSöi 3jjXJj5" j<uj__oji" t yL5'<uoLj<u 
<u lia5Ljj (jjLSaLaj <J .-Lj«u»ijj_-u ^^Sojlj>»L <u jjj5y <uLS ^j <Ujöj<lS" j<L> 
. jOjiöi <UjL |»<û j<Uj<J (jijj 

j4jja**jS" J«jl_y»lû 4j0j4j» (_jjLl» C_-öiöJ (_ J ja-ûj> J*«I*J (_jjljöjLi -f 

(jjoi < jyi C_öiöj jj> «jL5öjlj_oL> <u»j<u» <u5" (_^öja_> (_jX_ylj (jljöja_-u 
j<û <0'lj) jLSöjlji j-Cj— c y <u»ljj<u (^'a-Jj^ j<u<j<J (jj<L* jL_jL_S<LiljöjLu 
jj jl j*l S"a j j ■ ■ "_j j t > ^ij_Sj<u<jöjL> (_^._■■<>4 j< uo <u jljLj-S" <uS" (j<uL»Lj<u 
<l) jLS"<yjjLjlj <Lo-U___.- (jjj_*jöûjlj «ûloLj<U »<û (_gjLlX,^-oJJ»j<U (jLyLysjS" 
.(^ja* aSyi ^LaS" j j(5öjljj<Loli (jLsLj 

û5*“ *< û*/’-i 

<_ScCjj_jj ^ jL5 <lC- > <u (jjLylj öjIj-oL j jLS"öjajj_j_j<oj5"yyly ^joi j-o.x > 
liöjljj j<J jL5"a.yJjöjL j (jjLjlj a5" (j<ûlj<û jjj»<u < jÇjöili jLc- y j<l—<J 
jLjjj (_j5"<UyjljL> . jjljLjxJ (_^>c_jfc <l 5" (j<ûLu<LS" j<û j^LSaJ ^ <U<Lfc 

. Jjj Jj<Lojöjöj jjj lijjj'Lfcli <J <5Ûjöj öjöjL j<J (jjLylj (jjjjJ<û < <y<Oö 


<l! ^ay . jÇjöili (j-X—ojj) c_S"<y<Uj_j_ujL> . 

4 y^ ‘ cS^Oj^L LyO" j4 


jöû'gjjogS (PlSöyblgj 

> j<O l J y A j 5" uS(J<Lj> (jJjjjj 
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,j<U Lui<l5” j<U jJ »jl^S (jjJjjjjj (_jS>Cj J lS\Jj *-> *S ^J^Siijii 
j\jij (JjL—jlj i jiLji ( _ r S’<Lilj'l j ij .jgj Jj<i— oSjj-mj £şj\jJii j<uSii (jS'jiij 
. jSajljJXj i j jJI jSLjJ <J j—j L.jS' < _ s -oLS'L 

QlSûglj \n ijûgûûl a 5JJ ^lSöibjs 

:<J jjjSjjj <i_S" jj—Şjii ^j^tjA—jj ^jS’ Uj J ^ui jLS'sjl jJ-4j (jaj<Cl jSç) 

1*1 Ji J j^»jlj-»4< _>*-«*) La/jLS ‘ jLSöjl jJ4j ^Jjoj 

. (*jUUjS |.*î ^jjj *< a6 ,^Oj) 

jlSijljJlj Jj£j*j -> 

<lSLj8j -(jjljjJjlj Ij (_jJ<Lu L> (^^SuCuOjji <J (jJii »j<ûl jSLj) <l) j*j jLSêjljJJj 
j LS'jiU4 j (j»jL>j^_j jj L<l (jjj^cLS*. çj LS'j_ojj_> jJ Ijb*aj4__u jJ jLS»jljjjj 

j jj^SL »jLL < jjljjjjli jLS'ojljjçj ^li jj *S' (Source Documents) 

<l . S~<i— j (jjlj<L_>L ( Kybord ) jI—S *<j j< Sjj (j^Lm'* ><g ,jtSjj <l) j 1 <<< L 

(j*SLo c5 JLS'LSj»j j (Automatec Teller Machines) jLSL-^'Lojjjj 
(jjjj <u <l_S' (Derecat input Devices) j->ji-Z—Jj (jjL-Jlj j\s 
<CjjJ»J DjiSZŞjjirjJi <lS" LSLiSjsi j*jV<L) <S j<LtLS' (jj ^jji <J j LS'ö jl jJjJ 
(jjL<U j*jj__ajS" *J j>j<LUjlj (jjLjlj (_j-’lj (^^SjJ LSjii ijj>) .j*jj___uojS 
CwjIj < j<o' j —ojS *j‘lj-j <Loj jL (j»j (^jIjj»j <lS" <ij<Lfc Scanner j<ll> LSL 
.(jjSsj <ûL<u (^L jjjj <u jLL . (<ljI j (^jjjSjjji jLSjsj <_S»j 
jS»jljjûj jljuL^AÎ jlûjS — Y 
jLjLoL li»j»jlj> <J <lS" (j<LljlijS" j*J LS*j*jî Jj<l> jL lS<l> * 5 Lj oj jLL 

. jj>j ijjjAj jSojljJjj j<Lui*J 0jljSjj 

ojjS Jj<l> <u j>oi lS<u lSoj (j<LLljj j<u (^jjjS” lSOj :(jjj<u<*j(> :lÛ)*j 
<lj (jjj<u<uL_> (jjjj <lj (Classity) . jjj<u<LjL_> j£jjj__S&,s (_j-*j <Ljl__> j 
jS<CL><u (_^jijS” l Srjj jj <lS jIjS (jjLj Ij_Lxj *) (Code) (jjjS j ojljSjjjS” 
jijS : <l) jrC-ijj (^j-SaijijÇ) jLSL)<LS <lS <ûlij_S j<U jjj> .CöJ CC-ujjCj 
j <U_oL (^JjLj-S jj jJj(j<LSIj (^jjLSLSjii <L_S ,ja Jj-S j<L LSij) (_j_iijL_oj 
lSoj) ^^Xj j lS)<L L (_jj—*j (jij—S (j_jiiJj|j jl__S<L>jL jj (ji (j<U__uij<uS 
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. j*-j ijjj*j jljjS" jj-_Lo j->-Uj> IjS*j*Sj> *) 

(_^:LSijlj<u .(Accurate) uLjJjj jjj jLSij* j jojS" <(_^jljj> (jljijOu 

jj Jj Lo 4_>jj j<U . L__ > I Jjj ^S—uJ LS<Lo (_^Sjuj*J TjS j (_ryjj-S)*J j4j j —wu_ojS 
I J_S<U<lSj> j<U<l) jjljj'ii J LJj-SL (jJ<U I J-Xj' jLjjj<L (jSjjLjLujij J jjjJ 

<ujL j<u . jtJj |»L_^<u (_gjLj.iX.imuoj (jjlij__S (jLj..l_o L) jlj*& jl jj.... 

j< i_S<u . jSL jLS <ul<i-fe (jj<u jJjJjjjjj (jSuiijLjs jj jjljj'ij <uL_<jjj_x5L)<u 
j LSLu> <uoLj<y (_j LS<u Lo^i jS lfcajj<u j Cwijjj j<uj—___ojS' <u jLSi jIjJÇj 
< jry j<Uj_<_—ojS" <J (jûjJjj (j<Uj5jaj (_jjljj»jL> jryl jj'ai <G'(S j<u <jj <uLCo 
Grabag- Out Gabag-) «3^0 (j-UySjaj ~ 3^0 (jolj)) ,jijlj <l « j > *S_iaj 
jLcSccc ^ <u'lj <(^cc«-j jL>ajjjjjjaj j<u £ tjJjjS(_j)j*i y (in 

*S (a5 jaJ, *îlj^) . ij<UjSajjij_xJ (_^Caj<U j<U jC j_w_a jS jL <uCLC— __> 
<l) (Coputer Errors) ^jCj^w-ojS (j<ul<u <lS L>aijaj <u_çl_jI j j<u ^ajL 

<_S<U < <U_3jj__o ^jljL' (jX>ij<U <U_S liii jjj <ut<U» (j<U-_oLj<U j <i_)<Lfc (jjljjL-C 

. j<Uj__yjS 


ûgûci aSlj 

<uLLoCj» ju> (Manipulate) ju<4) jij_SjLS ^ j^'j < — ^jS jajdcSc) 

. (jjSaijijC) (^^SÛJS jj>jljj> jL'Ij <_SLo<L> ^Ul-U L_ Çj jj l3jj_o S ajCCjSai 
lSL)<u_S j<u>ajjij lSLo<l> j jljj_S <lS jLSLo—ife jjj-u. <J jjjj <y <u_o_çj 
j (Letters) c__> <l) <l3L_u jljlj<ua <l! jj'Lj (_ g j’L_c_- ‘ ^(5L)<UijS . jjjSajjaj 
j <_Cj_Sijjij lS_)*_S jLSajl jS_>jj_S l ^ —û < "'■'■ < j (Numbers) ajL_oj 
j<L (jjlu—oLuşj<u ^ij—UC jyjj'ijj j jjjjlj_c> ojS (jajCl jSLx) 

,yCSj*j 


IjjlSöuujlûlj CjuuuLj öJ QlSögl j5Öj 

jSajljJÇj < jryL‘aj<u_i (j<U*3S <y_>jL_Jlj j<u j*» l-LCU_ulj <l) jSajljJCj 
li (_^j u_*jL (_y*)L> Jj*> <l) <S> <ulJ<u 4 j <(jjjiai jLC__> jSLçy jjji4 j 
jlj<u ^jLclj < jSajljjjj (jij<uljSc) (_j_oSL jyljj <J .jlj<u ^jLclj <luL 


23 



Input) jLS'i /jîj ijlj_oL «G‘ljj jLS"ijljj-x_i «ujjLJlj ^JljJij j< 0 j_w_oj_S" 
(_^<ij|jl j-oIj j<J <gIju jLSîjlj 5 "c 5 L*j j c 5 oj jljjSLxJ <ujjLJlj j ( Dbvîcgs 
.(Output Devices) i j*jJ»*j »j jJ jLjLJlj <5" 
j (Screen Display) <ojLX> < j(_S"<Lji-Sjj ^<cl><g <_Sj c5 JLS’<L_jij<GS" 
j j<Gj_*_*^ij_S" jljLj <J jL5"<L_jjjij_i<L /015 <LL_j jjljj'ij (Printer) j<5LL> 


j i5»i ~ r 

öj Lûj ^-5" LwU j l^jO J^Jl£&jl 

(ijöi ^S^jIjIj 4j) jlXb <CL»*j j <l5* ^4jLL«-JJfc 

j ^—^j L-j.im^ <oj (^jLj—^J lj^-> (J^öjaJ aSs> »(jö-L jLj— s* 

.jö-b jl^öjLdj 

(jlaL» j oLL-j») Jijjljf; / _r< 

. <L<Lb j L __ L 5LjjJ jlji/ (JI-loI/jj ^LILfeijj<Lfe jLSij<Gj__^sjS' 
»j*IiWa j*«,*< jja/li Jjla/-t 
jL <CLj_>ij <_Ssjjj_> <L jjSj&b < jLS"ijlj-LXj j <LjiLj<L /L5'<lLjij_S j_S" 

. ijLLLL j I-LjLmjO ^>jÇL_uti jj < __ __ j jJL <_SOj LS" jAjb aS" ijijOj__-öj5" 

^jÖujaxogS ijQjlui-uju (^ûgljjö_olO 

OOjLj_wwOj5" <L <t_a-Xj)> jXXJi- j<G_j^__oj5" t5 jlj<LLXJijLS'<G jOjjj ^J>j J-S 

j.<-■> (jj4jj__-u_oj5 (^SsX—o. -__ <L jl j<L I -\-._ — . J J jJ >5’<L ((j_>J_S"ij jX_j 

^jji*j*j» <L <lS" ijljJj/ <_SoJ »j*£jj (_/“*< *) <_S'<Lj<Loj5' ) . j<5"ii 

3<l 5<J jjjjj jj-o<^ <Lo>xj (. j*5"oa jlS" »j*£jfj ^ji^Gjlû jj&l^LoIî *j uL£j*S 

(/l J 1 jîp- (/'jj— “Ljji ji . jLii JJJJij<G jLS'<Lo-.-<_- _- J 

< jJj> ( _ r >l5”j5ij < j(5"<L_jj <3 j <J J-w-X-jj --.... j<L . <lL<J jjjtJjt <Lj jjj> 

jj_0<Lk <L ijj Lo-.—.._.,_- j4j < j<5sj jjL__J iJ<5(-Xj <lLui<L j<L <_Scj‘l5 . <i5_i J 

.îj<l<5"îs jjjj ji5"L> ijtjlj> <lo<l t5 j(5"<Gjji < j_x><Lîx j<<J 


26 


j <___j j__Sij) ^^j îjL_oj j ^jL—oj j_j 5 jjSjjji jJ 5o^5^-SLx_ j (A.B.C 
. ( I j5<L<Jjj__j <J jjj'lfc C__uiiij jij5 jijLoj 
jjjSiJÇj jLStjl-Uj j<l*j<J jjLS/j jjlij5 "/I.uL£<l : jjLjX^j 

.<lLL /"jjijoljSu) <5"Calculating jjLjÇoj 
,_/<Li 9 — L .. Aj <lS jAjl jIjJlXj jL jA_udJ ji/" ^j.t.jj jjjj 4 j :ji/ l5o, :£ 

< <_Sjjj>cj jj i jj<l 5 lc jjL^5"jj Lij<u_u <îjj‘iiL_u < jjlj5" <_Scj j <_Sjj /Çjjl 
lSjj ^jjj5ii ^jXj < XuSj' 1 ))] j j X_ u |»Aj jLSL_uj Jj*j*j L> ^^ji/^jj . jjj jj jj5 

. (Sort) ji/ 

o jj 5" jjj5"ti jj'/jij l5(J<l5j_x_ûû(j jj jLStjlj j_Xj (_gj5" :tj*jij5_,jj5" :i 

.(^jjj5ti (Summarize) <Ltj<Li/ojj5 j<l . îj<L<j/j 
^ISL (julji -f 

<_S"<l < IjJ_oL^<l j<l_u<l) jL_jx_«jjXj (jjli/ j tj<Glj5 j5 jl5ijljj_Xu <_SLxjl5 

. (jLuttjjXj ijijlj> ujI jI i/ jjJ <_S"<L*jî -Lu> j (j 
jj li <_So_<jj_ju <J jL5ijljJO_! ^^Xjj-51 j : jij51i j ij<LXj‘lfcli j<L_u<L :<_i)<L 
. (Storing) jij_Sli ^jj_5îi ^^xj Ijl>j<l_u<l> c/SjL^- (^»j<L 

j<l*j<l (jjjj5ti ^^.Xj jL5<L_ujLJlj jL j jL5tjl j-lxj ^tj<0jj5jtj (3jj<L) j<l__ 
.(Retrieving ) ij<o‘Lli 

^/oXJj-ûu jj ij<i5oXjj_ju <J jL5ijlj_U_! /ijL : jij5L(> j jL_Jj5lj :<_J 
(jijJj|_\S/ jL jj j5jîj <_S_Jj5 jj ^Sxjlij^ jj ij<^Ojli/" jJ jL 

j ^jj5ij__xj (Data Communication) /LSîjIjJUj t5 xx__uljJ > lj ^ljj 
<l j ^jlji (jjJ_xxjij L5u *mj ('jjL—ujlj ^ttJ—_« j<l5 L j_5 <l5<lîj<lIj5uJ (jXtjjj 
(^jjS jLS îjIjJXj. LSsj LO-ttJjXL jljl> jjj <lSÛJj .jjJiJ |»ljiij<L> lj(5 ^/oijOttû 
. (Duplicate) tjuco/j j<l<l) jLjjj jL ji/v 

(SjûJg^jogS ^jögöjlsSuJ ^ûlSöjlojS 

• jL^jîj^ jr’l-p - ^ “L" j^-L'l' 5 // 9j»jlj> (3jli/jlj> 

jû-GttXj <5" jL5ij<ol -5oJ (jjlijS" L jOj;_tt«oj5 <Ltiti (j<oLII jj j<l <Gljli/ j<G 

• f, jXj‘4 < I/ j*L 
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j6j};U0gS ^jOÖUJLUU |5«jl jjoLj 6u0jöj» 

(J Ij j\ L l Şj dj ^WWÛ^S^ ^5nJL<W—WUWJ aJ Aj' 6Aj 

. wjl^oU ^j<U» jj jjiS «ö s j cSj'y ^ 

4j (General Purpose) *lû4£ ^So^jlûU 

j^J j LSöj^jj-^-^— ûj-S' j^^-wû d_S" <Lui«uUI_jj‘ j<u j<ufc . 8 jtjjj j L?t5"<u ^^SLcLljj' 
< (<LJuli?) *—jlj" c^Sj jjlj5" ^jLi Ji‘<U<jIj JI_ui<U<Lj» <_S"<U jj <<_S" (_£<Cl j_1_o(j 

“cS" jl J-^L»U (^jLiJ j5" (j<LI<u»j_S".8 j<G‘L5"sj L-> <j<5LL> < <l-_;-_jL> 
. I Ju |» L^<U lSLj LS" ^ o LS" ^ <cS" I iöi 4 j jLûji ((<LûUj4 j)) j-S*o 

Aj jjl^ jIj j ^w U J (jLljûjLwl ^S* 4 jLûUj^j j4j 

. j LS"<LL«j i ^jjjli j<Lj <G‘<Ljlj- (jjjj 

(Joi <_SLjj'LS" i^jJUû (J»i <-S»j (jJ<lj»Lj<l j »j<Lj_S"<ij <_S»j j<Gj_ s _*^»j_S" 
-lSJJ-^j lSjL* (jUlÇ' 85 U“0 <L “'"^*’ ‘ J“G_J<L (Jljj-S" (^jJLL 

<Ljji j» . jL<5"sj<uj___oj5" <LjîJj jL»ji <_SslJa 5" juljj'ii <uçL <l»Uj<l Jjjj£ 
<lS" jLjj jL5Lj <_S"j_i j_oUjjj ^jij iju jj4^j jLujjj (jjL5" jAjjj-jjojS" <j j^-S" 
i j<U jJ <Lu i jJj<L O U L__> j (jj UjjLoj (^j L5 "<l5j Aj j< 5" < I _u |» L^<U <lSj<U j<U 
• ijlj5" (_JjLjJ <C-<j<L<Lo |»Aj jj <5" jJj5jij ijj-J <-S"<Li<Lo UjAj a) (jJii 


jûAjjljjlj jjjolj 

(^lj ^^jL-Kij^Lo u <lS” ji-bjLulj (_^jL5"ijjj»U <c) (jj<cjj_*j»j5"(_jJL5"<Loj—--uj 

JuijJ<L ^JJ-S LÇiJ 4 jIjXj>U jjJ <-SnLLj4j . jjSiijij oJ lS" jjljjJjlj (jjL—ilj 

(j<LLj.<c‘ .j<cj_-^oj5" <c jL__cU (Direct Communcation) jjj>j<c_u,lj 
(jj_x_j»U (jjjj_Sij jL _jl ij<c‘<Ujlj_x__uJj jLSij<cj-u___oj-S" <u <l 5" jLS<co_Sjj 
< <lUuLUu :<l! jCjjj <ulj-jj»U j<J l 5Lc. 'L Çfc . (On Line) j>j<cû_Jj (jijl jCl-kl 
jjj5\j < (ijLo<c ijÇoU jL U_—x.> <5") lûçç-jL 5" jjj5\j .CD jjj5L <jLûjLS-uu 
. jj<C’j < < iPj-S' j l3jj_o jlj_xj (jjjij_><Li (JlJ 5" <ulI j 4 _oU j<U C. ' —L-S’ . l5L-«jj 

(a7 
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k t^CCi^ y’Wj 




“**- J ^Jj5(_ 


j<i> :jL5LU-4j (_y«3U — N 

i »*S<c < <!___; _ c___j<i Jc-jsjjjj 


(jSLjj! (^u-jjji jj<c (j»ij ^L5 "<lL<lj jljjj <J : jl5V_£»ij (jj5" —Y 

< Jjj-j l5j<CjJI> (jjj-oU c5ij (^^S-LjjJûSJdj j ^^S-LLSuCo (_gj L5"<La—,(^j<i^ 

. j<l5ij (ju-y ij<i5Uûj <5" <Li<i> jL_ui<C jj-U<i> jj-Cj 

<ç Q\Ç—....j<u& r^jiojjUb (^j^çjtfL-oU <_Sîj ^uL-oU aj julj4_5 — V* 

. jj<cj<L5"ii |»L^<U <c Lj_-j<L<i_j» -U<*> jU l5Lxcl-_i<ç<lj» <l 5" ijljjjjL c5Ljjj_> 
3jjCUj_S” j jCj-Ç j£j-S ijiSjL c5Ljj> <C (jiiJ / ♦C—(_ 5 jLS"<LUu<C (jjljAj’ 
jj-U<*> (jLj<Cj___oj5" <5Lj> . <c_Xj | t jLu<_>_u (_jS"ij<Luj (j-ş^LU j5”U jjjSU 
j<Lb .|<*i iii j !■> jcJlj (_^ûj jruljj'ii <Ljj jJ_ft j<cS"ij jL5” ij<LScC <lS" <U<Ci (_^ûj<C 
«jlj_oU <t_j»j<C)) j «jlj_oU <c_><i_uj)) (_jjj<c jjj <U (jj<Cj___oj5" (_yScLjC—<_-_ _ i 
. j<i5ii jL5" Ij5oj <5" jgj5(jj 

(jUkC <C Cj><CjJ jU (jij (jjlj-oU :j<Cj___jj5" ( _^ 0 ——__uU (j«jl_,_oU <CÛ><CuJ)) 

(JuClS” . jL5iBoard Jjjj . jLSî(Chip) *y_j> l5îj jgjjS ij (_^_>j__s 

(_ 5 5oj<c_j__-oj_S'(_^u»______ <Ujjjû jj .jLSoCabinet <t5"<U<tSj<û& .jLS"iCable 

j j<5UL> < <CjuLju < jLS"<Lo_Sjj (j<Li><c J ojjj'L^Scc (jjX_ojj__u jU (_^__><c_u 

< jL_S<LSU»juJi (jj.X 5>J lSoj (_^-ûjJy -U<L> J (jlj_> jj ( j u_jJ<LS\-ijJi .J<lSL<l& 

(^Sç_j<ç ijijij5çJ .i(Processor) ijijij5çJ j (Floppy disk drives) 

C jjjjS <lS < ijAjj—___oj5" Jj5U_0 (_gSUx_oCLuJU-_uu J<i_fc (j«jlj^U <LÛ><i_uJ)) (^SjjS" 

1 »j -j <0 < <l_l(_l < j L5"d__o_5ji (jA___>c . Uij îjjj<lj tj<ul j5L_xJ (_^jL_5"ijljj_S" 

j<LoL—<_jjj ^<U ^jjlj_oU <cû><Luj (j<5û_ii (_jjLS"<L ju<c (_jSU <j<5ÛjL> j (Modem) 

(^jjjSijJLj ^yxçjj .jgjjjSij (Pnpherals) (j «^jj (_jjLSijX-oU» <ulj<ç <5" 

djJLoU »<L .(jjjJijl J j<Cj___^j5" ^jj <iJ <*_uuu__o<Ji <)5yj> (_ 5 >JJ (_gjLSijJÇ^U 
(^jjl j-uJ j<C j -__oj5" (jjCuXJ»j LSUj <5" (jij<L> jj Jj Jji ijijJjj___oj_S 4j jLuj-Uijjjj 
LS” jj<L> <(jÇuy jjj'L Cju-uijij ( J -ol_S'U j j<cj__uojS" <cl_ç (_jj> t yLS'<c i jjLJlj 
• ^ L?J“Ç jU<5\j.S ( _ s S‘CLS\JÛ> ji jlt 1 . J 
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. ijl jS" Cwijji IjX> (^jjXSJaj Jijjjud _u<u> «J *iS" . (Butter) ^jjjSi jjj 

(^ÛJÛJöJ^-Xj S"jj ijaSjuJ 3jj—ûjj-S ^jjij j J_S\J JJ—1 J (_^j Uj X J"' Jj 

^^SLijjJ j ^jLj_x_oj ^^xjaj aj jLSsjLjj c*J l£ .jLjj cSLj (CPU) ^jJsjU 

. j> 6 i 6jJj4j li ((CPU)) 

j»-bjLjlj ^JtS'sjjjiL (_^l50j <J jtrJlS' sUjjLjlj ajIj jlS"ojljjcb JLjIS" 

<lS" (-S oj^ l j (_£jL jX-ö j ^-jJj jJ jj_—■ j_Xj ^6jJjS Jj i Jiji^u ^JjJj jL <Cj> 6 J 
I jJjjjj-Ssilj jLûiL j jJj-j-Ssilj (j>iiijJj<U \Jjja] SjsûljSLxJ ,_£jljjS 
j<L <gIj ^^8jL ^oLSU j jj>L ojJjAj I j_*_S8j<i_ui ^j-j »j <J (-SjjojUI jSLxJ 

(^jj<i-J <(J 8 j<GjJ<L ^L_i j 8 j<G‘ 8 jIjJ<LSLxJ ,_£jlj<Uj‘ <*J L-_L—Ifc <L-S (_£<t_J)LSL 

jJ j LS (^Oj-SI - jJ (^j LS J*jj J-X--J 4j j uxuj cSxu lS-ijjJ j (_gj Lji-oj 

•LÛJjŞiilj jijS;<Lu! 

C«L-S ^yiij-S^jjjjLjj j jij—S lSOj (CPU) <L'Ij 3j-r-Lj-S" ^jOkG -f 

j<L o-L<i>j<i-fc . <tjjUL-u<L <u (_^oj<LijS (_j-Uj j jijljJ<Uk <0 p-O —-< — j (^jLSjljjS 

jj —wji ^jLooiLL (_Pjj »L'Jj . 5 j<01-L cSwi jLSojljJJu a_ojLulJ J-Ljj 

.^jXSoj j<Ssj jSojljJXj awjjLJIj j^-u<L jS <S j<Uj_wjsjS (_^JS<L-u<b C wS 

aJ j LSjSoj (jjLi <l-oLj<u (^Ljj jn_o<S<u <li»j<LljSoJ ,_£jljjS^L oj<l-<i <L 
Ij<L-<u j<J aSaULoji .jgj-Sojlj li JjjLjjS ^tU <J <boLj<u (^jjSI j 

jj S<uLo_ifc jl<l> j oj<lxjjSoj (Decode) <uSo jJjS^ jS j oj<u-jjSoj (^xx 

(jaSLi ^S<ULji . Sii ,jj<L Cw_jJU ^jlijS (_^ijjOjjj<u jj aSLi (jJSaLuu 

(jjLi j oiLoL S<u (jlji <L Saj ^.uxj (_jjbjS »j<lIjSç) tSojS L <uoLjaj 

•Lî/ 6i 

^öujjlj ûjSlS) JÛO ^jiöuOjL ^juiûj 

oSecondary Storage DeviceS), 
Sj < 0 j*r 0 jS'( jLSLoCwwwi (J<u_>jj aj (^ijji ^jj) jL j»A_j<U)jL ^ÛJij 
(_^SJa_S (<u_Jjl Oj—Sli) (_gS>j^im<- (_j-U Lfc LL<u j jl-U__<ja__ojL jj 

0 j 0 j 0 -S-J <u j_>j<LX_-ulj (_gS<uO j -X-U j <Uj jLSiji-U-U'<--ojL <UUisj . jj .iSiijsj-J 
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6g6j^SJJ ^jûSöu 

A <u! OoOjSjSoJ («<uS<U 


^Cku j «Primarary Memory» (<uJjl fjSli) (jSij<u_u ^jujj J <u__Xjjj 

• 3j-rLjS (_jL<ij . jSojjJ j jj LjCoj 

(*Jjl ijSli) (Primary Memory) ^Jtj*** J>jj -S 

(_/“^ < S CjwkUkUo jIj> jj (_/8j<Uj (^Usj 

ujaJ j Uj li' ^L-ujj L-u-jIj j^j ^j Ij j Li*a3 Li - ^-ujjL-u-jlj 

b* ^ (Inuot Strage Area) j*-Uj (_jXjj-ui <U>0i Öjl_S"<L 

•jj^Soilj I jujJ »j<lI jSLJ jj ji_S” »iLL (jS 
»<L <S (Working storat Area) jjjSj<u_u<d jLS^JjjSIj :o 
. ^j S J j SJ LS <ujjLjIj (j-jjSlj jj jj>si jjjjj--<iöj (jSajöjajV uSoj j-Uj_- 

. I i*j<L I jSLxJ 

<uS (Otput Storag Area) sjaûjjSjojçJ <jjLulj (jjjjSlj <>?jLi :£ 

. jjj-Soilj (^jaJ 0j<UUjSj0jXJ (jj'S L jS»j<LljSLxJ (_^oSL (julji 

(j_jöj Jz—jjAj < jij-S jLo-uiL ojoj<u_j <J (_^ajL^LoL j<u ^ljo j<Uwi :i 
(jjsi <uS (_j<ui L Lo_,_s j_S" j<Uj <uS <ua_j)Lj<u (jJiJ_S1 i (^J-U jj j Xw-Soj<U-w 
. jj^S 0 iIj I jjj<ul öjaXjj-uSLxJ 

j Lry jjS<L <jjl jS (_^j L i (^^X-XS (^^JU-uaja^ jlj> jj <S (_£<LLXjj_Xi jlj> ^»<L 

(jSj<ui j oLS (_jöjjj_S <u jSL)<u < jjl j-S<l (jU<uli (_jSLj . .? (jjjj-J* tjj-fc^u 

.<LS<LLji 

<ju>jöi (_^jL_»lj /joJujLjIj (_^jLSöjû_oL <S <uö j<u IiöjXJ cS-tjS (_^ScJL> 
jji cSLj ^/-ULSa—o j jjj_xS>J<U (jCkU aj aj'lj < (juSLjLSa—ojjSLJaj <uS>Lj> 
(^StUjKU C—uL <J <ujj j<^ (jSaSLuji ,_£jxSj jL jS<uSji ,_£<ux>< 0 ‘ (Soj) 
<ujj j<ub . jjj>ij<u-uS jjj (ojsjijSL) (j<S<ij iSij) jLjjXSÛJ<L jlj<u' <S aSŞi 

(_^j|j-l> ij(>L < ISsj j<U-u<J (j—_ i j>j<U_-ulj ,^j<L£_j ijijijSL) (_^aS<Ui j^S 
<u (_gX_u. j X_i I j-oSL <J .(^sîjSL LLjj> <u (jXij<u S(jûjj<uli jjj (_jj> 
j ijijijSL) (_^aSa_> jlj-Xj (_J-Ui jj<U <ULX_j aS djU& <Saja_uijaS jL u-SLuLşJS 


_j-Lij_i<U Ju_S j 


SjL^b /ji-UjL-Jlj 
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jûJg-uogS g i_9gjjo jlgij ûJ lSj^ jgl jöj 

<u<u*jî . jjj-L »L£<l L ijjA j jijj-s-ç/tjS jljXJ <J <_Soijjlj<u L-uC U 

'. jJ jAÛ—ljJ I jjjjO jAjjjAJ j4j j ww-0jS" 15'<U_. I Uj <wO 

•OlSIJ j*J J C-1 jiSj*ö Oj^» jtijşigAjf * 

jjSojljj-S. LS»j jLS’ J*a j »jîLj jjj IjJXr-» *^^ (jd'j-s^ * 

^sjLJu uSVj *J jIjhS *J »j»jlj*J jjSA-jLiJa *j »j*jSj£jS <S»j ^UL* 

.b»i 

*J lîj^ J &r^b '-^tO lîj^'j jLjjjC- ^^lj (yljîöi *A3 j-» * 
la <jj-> *J jjj-*—' (^"^--ijLi-lj <ylj4»a j*- j -s-f^j-^ \SşjS *i . Ijj j^— 

•(i>lj *^** *d li uLylijld^ *J « 1-^ J*“*J Jjld^ J lîj^Ij 

j <b<Lfe t^jLjJjOu ^jSVjUIjJ bjjjijjjji (_Jij<ul jSLJ ^oLj^Jj <|J Ujy sjc 

^jLjlj (jijJji'Lfcl ijJ__<U jJ j<0j . __oJ_S" >*3<U < £şZ— j j6j6S <-S"<bijl_a jju L 

(^yÛJbuLuu^OiuL? t yU'A_cUji al ^j.«.iiu>) .^jU jjJjLo OLS' ^Ji lijlj&j<L> 

<o><l_j ^lSijlijö 4 j »jL»U j IjluI ji j»j*«, j»j_J j»jL> J j*jj^j»jS 

( . 15»J IJ4j»J4_ jJ j.J jlJ»U 

<lS" <Ui j4j I Jj4j j — i __J>j-S' J<L_u<L jLO j J ^jjjij l-\-Lij<U joS"<J 

jij J —w_0jS* < <—ww (jjjji ^JijL> JJj J —wwij-Ş' < ii'ijijJjJjij—_J J (jûjji ^jJijL> 

< I Jj iSLi ^jLjlj ijj> <*J jjjl jjL ijl jS jji> I _L_<_Xj iS" ,_£4_ujjLjlj j<J i5L> 
<lS” < ijl j_jU j»4_L4_J (_£4>ij iJ 4 jîjX)4j jLS'ij<Ci’j-ww ij i* (_jJjJ < _jS'<L4>ij j»*Sij 

• îj<G"L^j _,_j (^jI jj'ii 

jlûlSöjLjS (^j’öuûg? (,1; öj jöûig^uogS ^lSöjjp 

• jJj^»i (J-^jL (_s*j*J (>-«4 jUjI ( _ J j - <L ; jj> (JjljJ <U j LSij<ûj__«jS' 

«Digital» ^(^jLj) JL-^ja -N 
(Analog) ^ljO -t 
«Hybrid) *S»jjja -r 

_jww ijLoj J<-S<J S J Cwwjjö b^Jjj> Aj (jjlIjjii jiLj<L j —w_oj-S' j4J» 
(_jjijLsj jU ( JL_l>jj) ^jjj'j-wojS”. jgjj-j ^Lj_3 (jjLS"< lj<lIJj 4> jL LSL 
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jL jLSi jIjJlÇj <l__ijL_ jlj <clj jLSjJLS” j—wijL-Jlj jlj<U .ij<cjj_i_ui<Lii 
. jjSîJjlj j jjS"iijij ijiji jSLl) <J <l>Uj<l (^JLS"<lL ojijS' 
jj jjiiijLjL (_jjij jjjJ—wSijJ—yU jl_S"ij<L_J i J j LS”jwwjJw <oUw_;i 

jU <J (^l^ ( _jS'<LijJ_J <l jLSij<Cj <SL_jj jjjj <l ,(^_<_><Lu t ^jLS'ij<Ljw_j>jS' 

j (_jSjj_>u (jjfc<L jLS'^S-yujJ (_^jjis < jXfjS's-UI^ lj jJjSli (_^JLS'<L_uij<LS” 

(jjjii <l) jLS’ijljSLj<i_j> <L_wijL_Jlj • jGj-r^-S's-û^ ^jJLwjL <l jL.wS'jj—w 

Uj> lS ij j4& jŞ*.'jSLw j ^ jSL 1 <o (_juU I_lIS uSL-o 

<LLij <l) jjj_>jj ^ j jjuljjAA (_^jjj<L (<LjjU ijSli) jLS'ijiiiJjjU <LLij 
< jj>jJ—— 4 ) jjj jLS'jwwS'ijJ— <L-iij JL> 4 ) j»*^4j < ( 4_u)jl ijSli ) jLS”u_——S*ijJ— 
lS>J<lS' jiiijjj U (^jjjtj <l) LSsj ^jLJlj (_^jjj (jSLo' j-SIj <l c__ujj_*j (-SLj'LS' 
. j<Lîi (_^jU (Mass Storage) ( Jjjj> S^j>j «4 <Ljj j<^ j tjSjŞ»ij»j 
(^LS'ijCoU jj> <S" j^j_L ij4j (_j^j<L_u Jjjii IjSLj JijLU jj-jiûj jS"ijj<Lfc 
jU 4—_>tj jUSijljJLwj <_—— jL. „ . j j (^jii 4_ijj j4Ji < jj_>j4__u 4 J jiiiJjj U (_^_jij 

.ij<L<X>-G^o) Ii O -uu J jÛj l# jLS' 4 ) ijijijSL) ( _J4S'<L j<L*^<L) jS'U' jLSi jXjU 

ögöÛLijSjögöJ (SjLûlj (jlj jûlSjûo i5jLûIJ (jjlSöjIob 

jLujjj ij4_jjSjijÇ) (JjLjIj (_^j LS”ijC_oU < jiJjjLjlj (_^j LS”ijC_oU lS ij j4j» 
j jLSLijj-uO jl j_Xj" 4 J jjj-S" (_£jjijJ<b j ij<LÛi jS (^Cu jj <L_S" ^<jl j_Ç_oU j<J 
jL-u Lo (J î u (Jij_JÛ__u 4j > LS*U jLjl ji 4j l__J__o U j4j . jjlj_>l i j4jj —i _ Oj S” 

i_SL)<lS' (jjLc (juojj-j <L4Ssjij j jjS"ijjtj ijijijSL) <J (Machine Code) 
4S'4_yjL,lj jU < 4-tjj jU (^j (jij (_gi j j-uu 4j L> .(_jjlj4_cfl>jLSL jj jjjSjijûJ 

jt—w-_ 4 ) . ij4jjlj_Sii <SLi (_gSLjj4jj « « ,oj-S' j-j ijtSLj4jj . . oj—S' <J 
4j J _Lo j4wu ^jl LSij4^j L> J j LS'uSLu.O jw\_' t 4— juLu t I _Lt _ . t i_ > <L-u (_^j4jj—wu-ojS” 
^LS’ijÇ-oU <L <L40> Ij (JjL> . jjljwuU (_jCwlS" (jj<L>jii ^jLjlj JjC-uoU 
<SnjjJ> .(_j>jj (_JjÇ_oU jûJi j jiii-bj U (_jJ»j j j4_>jii (_jjLjlj /ji-LjL»jlj 
. jj4jj_w_ojS" (_JjXuoU C uC J uL' <J <lIjÛJ>U j4j OLS" (_J4jjjj 
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(Suber Coputer) jjtfj^jS-) 

<L j jJjJijj4_S j jJjU'Uljj' <U J jjj'lj-LUj>- 4 j 4_S <tS*Jj>j\j tjij 

CRAY3,) «J cjjy. lSijj> jj<cj_u_4jS jjjLjljS tji>jj 

£**jjjjs CRAY ISJjj<*— a jj jl_JLwaj_S" jtLjjii] <l5" (CRAY2, CRAY1 

4ilj^j) .j*SjJ jj^-La ) * jj_-Lo ^ Aj\Ss$ ij4jj_—__ojS” j4_> • ijljS” 

<^jjSjij i ^LujjijtS (^çu-ulj <J jj'Uj <ul jjjj^ojS tjjj> j<tj (a8 j 

j L-5 (J<l_S" Lj—-< ^ LS"ijJij U j ij<c_JjSLJ i ^l «j|j ( _ 5 JLS'<Jj<L-« ijjjj 

) V* * * U*a£ ) * * jljLu J <tj\jtj j.wusjS' jAj jijSj LS (^jIjLL> < j^j—Si jjtjjjj 
.<bli(MIPS) j4Sj> <d jlijS" jjJla 
(Main Frame) »jj*S - V 

ijljj^—oli < j (5"<l<_<j LSjj U L.' L_aj_S" <J (jjjj aj ij<Cj_<_yjS ><_ ^j LS"ijj_> 
(Jjjj A—_jL_' I j <\S" (j<ûUjSjlj jAj j jISL)L çj ijljij cSij < jli jLS'<wwOjSU> 

^»<J jyljJii .(j>iJijJj4j jJ (_gjjj (Jij<LL<JjSLJ j bjA -Ljj—Sii j-S" jJ 

jljjj <J <ûlj<c^-ajJ" j<U ^UIIjj < jjjSL IBM/360 <u ijL»U <ulj<cj-_—ajS 
(a9 (_J*jjj *il j^j) . <bli <-S"<UjSj> <J jlijS" jj-la ) • U<i> jjU-a Y 
(Mini Computr) Sjjs*j jjtfj^jS-f 
j jLS<L-_wOjSo- j . ^w' LSjj U i_CijU <J jjjj 4j <0 1 j<L~'j__w__a j_S" ijj_> jJj 
<<L-»j^ijU l-Cj<J jjLJlj (^LjjSJ^fc ^UIjj' <iS" ^jjjS'ijjijjJ (^S>_)<S" jlSjSUlj 
j<U ^^jjl j-*-> . jj<LSL PDP11/45 j PDP11/35 4j ijLoL jcl jJoj <ulj<J 
*jl j^j) . li <_S'<L<lSj>- <J ijliji" jj-JLo f U<Ci • /V jl jjjj <J <Ulj<Cj_ s _ r aj_S' 

(alO j-O, 

(Micro Computer) *Li>j 

J jiA'Uljj' ( »<lS < jjj-L-S"jjj>_> (<Jjijj) jLS'.uS'jj.^j jjj ij<c>_-_^j_S" 
jj’Uj 4 SLj < _ $ jLSij<cj_--j>jS' Lj—LS <J Ijl-Lul-jIj <J < jjAjj_--_ajS' jjjLUljj4fc 
(_£j4jj-_—ajS" (j<CL-iiJ jji <L aj<Cj__u>jS j<U . jjjjU j Ufj-Saj jijj) jLSL)<iS" 
Ap- < _ r :LS'ijj> <u ijUaU juljjii <lS" (Prsonal Computer) PC 
,jj<Cj--__aj_S" (j<LLL_jij Lijj<Lfc . j_j<iSL ple, IBM PC/AT, IBM PC/XT 
^^^jIjLl^ S——j j jjjjajS <_Sij (Home Computer) HC ^JUu< 

(al 1 jjJjj <jl j^j ) . aj—aaS I uSLaSj> <J j LjJ OLLj_Jw 0 <J jLSiijj ij4jj_——ajS" 
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^LSijli jS j j<lS"iJ jLSijLoj j<L<j<J j>j<lLLjjlj <lS" jjJii lSUjj Ajj_-j_ajS" <U 
(_£j<UljLU ^j<Cj_-j^>jS" . jiiii »L£<U ((jiala j OUL->) ^jSojj) j (jjLS^-u 
aS" <S(_jjL j_wwOjS" . a_J L——>j ^ (jjAjj_<—_ajS" (jaj|jj_>LU u AnaIOQ n (^jjLs) 
L$jUi jJj> jjL_j<U< l)U jU (JJ<J <_Sij (^J Ujj_s ^j'<ul_U<L> jjljj'ii LjJ<C" 
<_Sij (jj_SiJ <uaji jUS”a_j_j_Ujj4j <Uj_a4j J< Ljj<l) <lS" (jij_X_aU j<U <Ujj jj . (Ssj 
(jU<LSijU jj j jgjLUii <S"<UUjj<U (jiilj <*S" jj<6sj jJ<Uj (^_i<UIjUj ^S—jjUaU 

. (SiJ jjUi 

j jjjS"iJ <-S"<U <U 3<S>Ly' (_/j)UU j (^)U-j>ui (jj<Ljj__u>jS" <U<Lfc Ij (jjL> 
j«__S"4 j«J jjjjS, jj . j_SL_ : .~ç_l j U ((Hybrid» «__S>j 33 - ^Suj<Cj__—— aj__S" 
^I-O) ^Jji-ûj^ (_£<uljX_> ^jLSijLLaU < jLS"<U UkLjj><ui (_jj<LjJ U" (jjjijl> 
(jjUj 4_S"a_jjj><U ^.J ^j LSUSjj-S <U Lu_w’ <_j—S j (^j L>j<lS j U < j_j_>4j 
j ijLj <C'(SsjiJ <Lu<U j<U . jjUîiJ (^JUU->jJ (^Lj<U jj <iS<Lj>(SU jL-iU < j<S"iJ 
(Ssj <LS<L-j><Lj (^X jij (jjU<JU <J ^jjU 4_S jjJ<Lfc ^jLoUU (^SijijLoj j<lS<U 
. ij<C'(Sii jliLSU jj-Si lj<U 


qLjû jlgûj9 g ^jbl^J (j-Lj ûj jûug^uOgS ^jlSûj^p 

(JtlUljL' jj>jljj> jijlj<LU j<Cj———_aj_S (jjjjj<SU_lLU (_jj US<Uj_—___J 
j ijjjjS"j-_Sli jLSojjjj i<û<u (_^Oj<ujjj <Ulj<J lSLuLu<u .<u 4* jUL>L> 
<SLi (_jS<uLIJ <U ijijiUSLJ (jjUijU (j4_S4j 4j’lj CPU IJUL—___SUjJLLU8> 4 ) 
Jj4>j 4A (^L-—<S (ji j LUU <U . ij<CLXj (j (Sj> i_SjL—j j4-j<J UJjSii j4jj-<_4jS ^) J 
c^.'-'ljj' j <(_jjjSL:j4> (^.Lljj' <^ij<uluSo) (_jjljj> <<>> jjUj<ca 
j<L>jiJ (jjLylj j ji-ÇjLUlj (jj'USi^-OaL 4 ) jjj (_jSLuL<U ^Pjj—j_S jj j<U 

< (jj__Si jjijUJ ^SL J_S i J 4 S L -.. J 4 S j4j*^4) (jjjj 4j —J jjj—Sjj> U . ijj Uj 

< jjSjijO) (^SUjS" (JJ<lS jj_U4> I Jj'LS <-S<U <J jjljj'ii jJijJ^S (_£<>—w_— |»*^<U 
(^IjISOjS »4Ji I —UUS <_S4 j 4 ) li —S Jj. U—iL_ojS 4 ) jj4_a (__jSjj4jj_——ojS <UjjJÎ jj 
I-LXj' jU<ul5LLa j4>jj_o J jU.4_S4 _—-<j j <_Sj4j (^j>LSU jjljjiJ ^SLyL-ajS" 
(_^L_L—S<U |»*^4 j < 4-SU ——1 L.<_aj_S jijL> »4ji jaSL j4_jj<J ^g-LU—y J j4_S jj4_> 

: jjj> jlj> jLjLSijI j<S' j Uljj' (^Xj 4j j<C j__ajS (^jlSijj> 
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•tjjjjjbSjbs ^5L j Zj <J i_SLj j ijLljiSLJ ^LSOj 

i jLStûLS" (jjLJlj ^6jAjSj£jS : <J ijCij? jLSLL3LS” <L*jjL;Jlj ,_£ij<GljS.xJ 
j jij_S* uSoj < ijjjl -oLJ < ^j_iaj 4 J I ”' ^j jlj^j j^_m<aJ j^j—S jLS* 

. ij<cj'LfcLj<i__<tj j «jjj_Sl j» <jjj_S" jj<t_> Lfc»jj<Lfc . <uij«JjjSojj_S" 

. ijij<tSj L> (_g_ — u— > Jiî j jjj Ui <jj_uiJij (_^-o IS"L (_gij<L>-_JjS’ 

ijijjjj-__sjS" juL’ jJ Ijjj> 4j jLS"JLS" <ujjLjIj (_^îj<tjULxJ LjL £. 

J jLS"<JLS" <i_jjL_ jlj <lS" <u<l4i li ^LIjj' <J LSLjj<G^__-oj_S" .^jjij >L^<u 

ijij_j_oLj jjJj<L> J j (^j-Sjîj ijij-j_oL j-iJû<L> jLSOj 

. ij<C"l Jj 


(^j^LoL uS<u <lS” jlj-j_«u ij<tSsJj (^SL-jj<u uL^-oj-S" <l) <t__-Ujj ^-û____ — i 
jljj_u<U ij<SLu t ^S"<U<Luuij<S" <u)<LojS" <u) j<Uj__ojS" <SLj> . <U<U> jLLu<UjLfc 
j<Lfc < j<uSii jjLSjLfc îj<lS"<Lj <U j LS"<U LoJ_î jJiJJJ<U jj ijjj C_ujji 

J j<L>jii jjLjlj J jiJjjL-jlj jjCjtL <l! <t__jJjj j<Ljj__jtjS" (^SLLo.ÛÛ_uuu-__ 

jjli cSLjijlj^î j<l& jJ j LS"ijOj__ojS" u—LuS jijijijSjuJ . i j i j-SoJ jîS^j 
J uSLjjJ j lSj^O-s^j J ((^--JjI »jSli» (jSij<u_ (_jjjij (jj LS<uL<i_i <l! jujjj 
crVjC < ijjj jj<uL jG'Ujlj> <u ^jStj^Luj (jJjij .JjjjLjS" 

jj <-SLx-ujj-ûu <u) <L_-u_j-jj <uS" (ju_j (jjij-S1 j (jjjj-ûj . ijAjl -SLl) jj j LS<L LS" 
<lS jjLjlj jijjjjjSjij (jjjj—jj . jLSijjJljuSLŞ (_jj^ijL ^LSL ^^jjjSlj 
< jjj—u—Sijlj l.jjj<tJ jjLJlj ^^jjj^uSjij (^J'LS" L |»LS"L jjljJ <Sû.çjjj_ûj 
.jg^ijlJ I Jyjj> J i jJIjSLJ ^LLji <lS" <uU J<U (^jjjjSIJ JJ^ 

^jSLjJ-oL jLSij<U'j___ojS j<Ujjj «<L_Jjl ij_Slj» (_jSij<L_ (^jjjij J^> 
.(^JjjjSiJuJj j(ijiJi-UjL (_jjjij» jL «(_jSij*^ (_jjjij)) <S <U<L& jLu_u<SLj 
<U<Ub ijijijSLûJ j<iS<U 3 “^lS"<u) jLj>j<LÛ>_ulj jjjij_i<u jjjj <U <ûl jÛLoL j<U 


J Ljjj-0 <J jjj-Sji J (_ 


LjiJjiJ jL < jjSiJ 


ijijiuSLJ ^^SsjjjJ j (jjLj-j—oj ^Cku <u! cSLSLjjJ j olL_ -> C -.LS — "L 
,_^j LS"o_ûuO-j jlj-JÛj J—l <lS<LÎ Löj— 3 ijiji jSLJ ^ I jj ■ j S" (_^_Jj <(j>iîijCj^j 
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c£*4jOlj4j ( PC ) jAj 4*J Lj dj J LwL&j L^Aj ^ 

^jLjJj ^jIjJu jAjb ^-5^ öjjJj^-« ^öj^j 

jj . Liöi Cw i S^j^j ^jj**^ ^ Ij ^»j> 

^jLSöjjjJ^*! j Uljj jjjj^jS* jA-**i^J ^jLuIj ^öj^j 

^jj> ^jI^j Sj^ 4j jj UböjjAjfc j ^^lj^ _j^j Jir^J^ 

•Lijj^ 

j* c^f^JJ jlr*> ~ V 

^SLjLojjjj (j-SLijj'i/* ^j jU'U öjljj^jl^ j o Ui^U-o—j^—**>^J 

DjlI jS &j j^-uj4J jUjLS’ U—^lS* ^^jUjjUjIj j^j aj Ij jLS'aJLS’ ^jLJlj 

.ij<t_ û> _uuij<Lj Iju ^LS"lj Ijj îj<û‘ljj jL_SLJ j ISL jl_ujj<u-> ((j^sUjij 

jj C——jjJLj J'IS . LSiJ (jûûuu-i ijijjj (^^-ujljÇuj- <U (Jjjj <u j<ûj_u__oj_S’ 
ij<Lfc ij<Lj j -_—_<j—S <l) j-S cSij ijLu (jjLS3_J (^jSuJjL u_ujj ( J _il.CoLs2<U 
jj L jJ Ijl jÇ> (jjJjj-u—u-öjS jJ jS < Jj^Sj> j^S-uuö -Û<L> LjC I uÛ lSj>ijC_jJ 

l^I j jLS îjC j__-ojS (jjSL-_jji j (_jj<ûL_'-o (jLL> . j£j<uLç <_S<u<lS 

j4jj_-_ojS(_jjLS'Djji . j<tSL jlS 3 <l^ (jj <u jjj (^jSj-iijL jj jSL îjjû 
<U ^-Sut _.-Ci jJ<Lj j (_^û> XjLSij<i_uXJijL_S"<U |_£<uJ<Lfc (jijjjl JuSLij (jjjj <U 


j LS(_^j ij Lj i_^-ij-c j (_^jL j (_gjLSl-< ,x,fc j<l_<J jjl Ijjtj jLSij jjj__ _ojS V* 
<j<Gj-_ujS <L>jjJiJ (^L'ij^Uu (JlS ^jScujLllj u^J ‘S jlSijlj-LXj ‘ j^S-i 
jJ jS ijjj__ 4 j (_g->—uu — iIj jljJj (jjL-ilj . jûjjiîjiî ij<û L L—X.fc jJj jJjV^J 
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(j\£o jLcuuj jJ> 


5 <C<C4i jj' ^ jijjirşAjS t <Sj jij'j*ş*Oj£ (j<C_iLu — \ 

S ijij j\j jLS»((jl«CL><Uu» <J uSLxLuA j j <L<> «jl j<oLj <CL><Lui» —V 

î L«j îjjj<c uSLxSj<c ^ î “C-j? «jl j<oIj <coj<ij» — V 
jjLulj 3S <c! <c s _ i > (jjljL_>! <c*j> 3L" jjLulj jL jl jJ-Xj ,jjLJlj -S 



J<C t CCoJ j LS"jj C. ' —.. j JjCJ jIjJ> jj ((A.i.i<JjI Oj—Slj» (_gSij4 .<i (_jjij (_^_tiAç *\ 

îjrç> <cL-u<ij<ui 

cjJ.0 0^. c/oj^ (_?J.O J «^jl Lr^» ^/j^ ^jJoj jljXJ J jjljL> -V 
.djli ^y> <J «<CjjL' OjSli» joioJçjL 

• < ^s-*> 3jjLjS" ^jJkc î < ç> CPU (jjLj~oj ( _ji < ç (j^j^L -A 

jlS" CPU JSJ jc> j<cj<jI j j<c>j»i (jjLlj /joJçjLjlj ^jlSojj^L (_j>jj —^ 
î aj<co L jLljL <J jjJojjjç ^SLLIS" ^ . j<cS"U 

£j<Cj___j_oj_S" . ccSLç li LSjj_o j jAjj,,,.,, „-,„1.0j-S jlj_Xj <J cSOijjljiç — \ • 

J<C_<C <C<Cfc ^jS"<i_Ç'<C Lj<Co ^ Lîjj-o J I_cJ jj-o J<C_<C <C<CO (_gS<t___u<C Lj<Ui 

î I Çj4jJ-wwOjS" 
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j<C_j<J j oj<G'l—Soi jL—X j (jjjjçii jLJ<CO j (j^r-Soilj lj |»_X—. ... 

. LS"ii (jjJijL> <cLj<c ( _ 5 JLS"<cc.Ljs (_gjjj>ijçj<c 
iojli (jjjj Lj<Cij r -_-ojS' ( _ 5 JLS"<L<c (_j>jJ jojIj<c5 <c) jL>j<c ^^SLljj^clj — V 
j LSçç> j jç^Jl j (_jj Lljj t (_£jl_rÇj> J (_>_j j 1>J<c ^5L_‘ j<SLL c c LöjjAO 

.ijjj'Lfc jc<ç jjjj ^jj^c L_Co 

. jjlj L> ij a_j Lljj jijlj<cs j <c_ ! Jjco (jjl jj L jjjj___ojS" (jj LS"<coCL_ i _j A 
c jJLS'<co- , l____j . jjjjjij^j ijLtj 3*TJ (j3L_>ui (J jLS"<uj__j__j 

^jj Lj__î (j<ciljÇÇ (jJ<cI jJ< c> (_^Sj<L t (jj<ciI j-Xj «cSjJLL» j j<cj____o j_S" 
(_^oCt-j__.j <J <C<cS"ij jji (jSLoCLju_jj <cS" «-Cj_jO» (jj<Gj_*jijS" . jçiiijjj<C 

. ijjj' Lo cSL (_gSjJ LL j (_p L>ui 

(jj4jj___ojS" \ . XjjO jLj<Cj__ojS" jj> jIJ> ijijlj^® J LIjj (jjlj-'L ^ 

< ij<LçjjCjJ jj ijjj (_jCi<cS"<C>j j <C<CO (jjjj jL>S"<C (_j"<C Lljj' <cS" ^*S<Cij 
^jSU^cS"(_jjLj__ jjLS" j (_gCC-_. i l j jij<ccJjSLJ j (_g-jLcijjij<cS (_jc-_ i lj <3 
<cl ijjj (_gS<C Lljj' (_jijL> jjjj<C <cS" jj<U (_£j<Cj__*djS" -Y . jj-jSiijijXJ 

jS (j<ciLjSLIj j^j j jLS jJL> uijljij J ij<cj___ojS r ^j JjçjLJlj j jijSli 

jLS<c__uLSjjL Lu L_ojS Lijj^o j jjSi-cxJ (_gCC__ilj <jj> (jij<ccJjSçJ 

ijjcijL r Lo (_j"juLljj xS cSjj>u (jjJûj—__ojS f . jj_SiijijxJ (_gSJ<S 
ij_ulj <c! (jjjj <Cç ij<C j —__-uij_S r <C l-UCjSjj jjL-ilj J jJjSlj <J <Cj<Ci! 

S . jj_SiijijxJ (_gSS<S I j jSjj>tu x_— jSjj L LL_ojS j jLSç__ojS> 

j jjjjSiJXj (_g_u><cL (jj<Cj-__ojS S «<cLjjj» S_ 5 j>u jjj (jj<C'j-__ojS 
<c! ij<l__>jJ r <cS (jjfc<C <ciljj<cfc jjj j <C-o<S" jjj (_ji jSIj (j<cS<U (_jijL> 
Skî j S’kî SLSijjcç jj_o<u 

. ijj-CiUu (ji j4j 
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■ Sjdjl j£j«j 

jjj5" (jlû-jJ Jj I ijijj-j-t-ajS j[j <J <l5 ^JjjSii lSLjL)j_S jS ij 

.(jjj j£b$ Sjdjl-^JjJ ( y>ööi>jJj Jj jL5LlL5 J-Uj Uj Ij jJ—J jJ 


S 4m> 9j9j6-I<5jJ 

jj ^y L5<uL»ji y s^5" y><LO> j sjjjl j5UJ ^ j*j I Jj<cjwjj»j5 jU <J (_jsj<u 

. SjSj-^jj ^JjJjS » -Lwjj Jjj-MjJj 


•Û^ #a LÎJ^j /jSJjjUîlj (jljlj*L 

U>jj_j» sj<ulj<ij ,jl50j <d <oS" ^jjjJii uljlj—oU j<u jsjjjL_Jlj jjl j-j>L 

.j jj j ————QjS jjlsss Jj 15L j j__'jJ ^j—— j jjj j ——*^AjS j^jj_^_ijs j-S" jj> ^jLjIj 
jl5"<ûL>ji ^jjSL><Ljj> (jûiL <5" ^jjj j5»j <ûljjoL j<u j<i>j«i ^jLJlj jjljj>L 
• Öjj-o Sj<0‘lj«i j Ol>SjjSi |»L5"L (julji Sj»j4jj^*j>j5" j<o*i J 
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(j\S L LL ) 

• *e*Ç 

J 4jd£ ^llûjjjlj <LoUjAj ^y Lljj' J <Ujij ^jjsjL> <l5" A^LjÇwoL jOj-jw-oji" 
f, ji‘L’ j j L5 "a__j ij Loj <OjjjL_Jlj j<l»j<J ^jL5^_*j j ^jSLjjJ ^jl Jj-5" ^yljjsi 

. I Jj L^jj j 15 "<ljsjL j 

î <L-J> «jl \j* L<CÛ><Lj)) 

jJjL Lsjjjjs < j^j-LoJ ^ _... os (jjjJIIjjss j_5" ^5\jj-»_s (jMio jJ <_5n_L j_oj_5" 

^yL jjj-LOj ^jj-uöj jjjjljj'sj <S J<LJ-W-Oj_5" t yl5’<L«Li jj_o<Ob < jj L5 "<L-j jjû5Ll<L 
• ttjlj'®L <cû><lj» < jgjjj5si 

• «jlj<»lj *<»J*J» 

LSLloI jSjjj Lsjj^fe j LS"îs j<w.«J j L—j—_> j<Lj-w_oj5" «5* (_^oLlj5jjj jo 
jL5"«j ((jlj-oL <CL><Lj» Sjöj<L jljfc <L jjj-JjjJöi ij<LL—j- L jAjVU <l5 <w--j 

. «jl jj>L <uj<L» ^jjj5«i yu ^jiSm 



39 




ijiyi Cfi ‘ - L * A ' • • J (J~L ‘(J*-L <jjLS*i—-!lj (.fSjA-Jiy 

• (>>'-' 4 J^*J (j^=-i J ‘-^-dj J ifljj 4 j -< 4 J*j j'-- ; *j f 



(A5) 

ji « 4 J*iSJ * 4 ^ j* 3 « jkjj-S’ 

*i cfjMj J*-^* 4 ‘ 'jj** 

(J^LSU jU *j*_Ju aJa* 

***Î 4 j*î^dj'^’ i**î 

• Ii5j jLijû 


(A4) 

ji ' Aj'Uij-JjU J jSL'j *J jL îi 'jj_» 
j*j j — ! ->-^ji' *J jl_JJJJj_> jjl&LdL 
tj*jl— sjLj—» j*j i jj_J«aj«j l£}*_£‘ 
‘ jj-^«j 4 J j* ö —»j-4~ *J «jL 
J*î 0*U*J *J*A jbjjj <J S’*-aijlj'--_*• 

j*j J _ ! _>j-S’ j*—*J (ji-î (jj'jfL ^*Jlj*: 

.j*SL 


(Al) 

*j jLjl>j*j ,j£şî*->>> 4 j*_-SLLjj (jl-Jlj ^jIjj *J jLS»j*îj_s_*.jU 
*î*3L (jiljî^a *i'a L&jjjiSa o*—j> *J *Sl^Jj*î j __— jS~ ..jjjJL*? ^jîAjUjj— 
jLjl^jj jij— (j—j 4 ** *J (jA^S" j'j'j** ji»j*j (£j cfjLi jLS*iij>*j t jj'4*_iHjL 

•(ii 4 ^ 



P *l jL^*j(Sjj W .tjLi j jI>j*j j*îj-_«jS' Jjj IjjjLlJ j ^UjjL cfjljj *J 
iJ*-S (jSLIij*-. j*S o*!(j*î . j*£- jîpL 3 *3*_«L« 4 j*^Ij ijJljî^i «j*î_iJj*0*; 

•<>** jL-ijjjji 
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(AIO) 

** . | .L>Î4j‘ jL^L fiSjii *J jjj ,yljî»» j[£i£jj*j tjjjj^jS 

*£su j jl_S*Jl_7u«jlj«j *J Lfc»jj** .jij j Ç iSjij—li Ijjl—SjiLlj *J ^jjjj 

jLajj-, 
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(A6) 

**i)Ljlj -jlj^ (jSç^*Aj*j *ii<»a. »j»j*^*j*i»j j*A*J jL> (j*L-« J *i' öj 5>u»*i j** 
cJjLJIj c? a jjlj*< *d**îa (»*) -jIj* 1 (j^A-ijLjlj *û»a «j»j*JIj5uJ jjAaj u 1 ! jLS* 3LS’ 
IJLxUj_» jJ*>*j *i" L>»aj»a j.*î U»jj** , la«a jl_4_J jl_> j*i J*5 *J JLS" 



.j*_>j»i jjL-Jlj /j»JUjL_Jlj <»j ^ •*!* *J c5'*u*JJj Jj*> 
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jjj ijij JlSLuL Lj aJ <_SLjS (^SLxJL^ (b2 ,_£4XJj 4jlj^j) .jjj 

>L*4j .öjjû LS" j—S* ûjL-ö j dj lj ^SLw> i—ojjj_i ^S^5 j ^ ■ ■ 4j. ^jI j 4_S 

j jj j-Sj-S" ^JlS'fjljji' ^’l j-Xj»j LJsCi j jj_> jl jjjjiui ijX-^L jtL ^jLS'sjlijS' 

jijA<ij jLS'sjLoj jjj ^SLjJlSLwo (^jlj^j' <cj »jXolj j«L . I Jj »L£4j ji jSLo<lS' 

j <L_S'ij_X_aL jL <ulj_>ij Jjj>ij jLS'jJj—S' jJj—2jJjj' <_Sij <C_S" L'jjJ—uijJ—S" 

<_SLyjS" jJ ^_jjS'j_oLS'L . Ijiii ^L^tU uSx>j4j> ij-L^j (^jljj-uu 4 j J«,<■ >LS'ijIijS 
JlSLuiL <J jJ j-Sjjj jj» -Iji»i jLL_J jj_>lj_S" jL>j<0' <lxl_u<u<l^> |»<L jj <i_S' 

. ((ijljJ jL ijL j<L> jj4jj__ojS' ^S<U4_a Lj4j 
i_Soj4_oL ^l jj ^jLoJL jLIjj 4 j ^lj i-SLjj'ULo << Li bn itz » j_J lxjV 

OjXjsL j<L . ((Calculator)) (oj*jL>) jjLjX_oj jjX_oL jjL <o ISL c_ojji 
^jI jXjtj JLSLuL j<ii jCj»L jijX-ûj<u jijSLo<S" j jS jljij<Luu jjjL isLljj' J 
L--uL L (b3 ^ . I «l> > L^<o ^ ^ 

(jLjL-jtU ( _ r uj4Sj<L*j J IjJXj jijjjj (SjLjCo j (Sj-^L jj jl-Lljajfc jX_J 

. <0'L liijlJj 


jlSöojtid jöuuu 6 jÖujaxogS (jjgg.ÇJLjuugj-i ^jtiö jöuuj 

< ISL jX_y <L^Lj4j <U j ^SLui'Lojijj ,jijX_ju<ij <S" uSOjX-aL ^LuXfcli (jj_u 
(jl5Ûx_u*ujlj ^jilj uSLû'ULa i^gj j -uuu-jj s jjj j<u*^î<J ) AAY ^Lu <J jL> ^<LS<ujj 
jjj jjj ^SsXJîjj-a ^LjujL . i j <U I jSLj) (jj*J «£L_J L jjjl>» LJIXjj<U ( _^>i_j__ojS 


-JJ ' 5 J* lt^* 0 ' (S‘ 
j^J uSLuj>j<Ufc .JJ> Si <uL*uS<U j 3L4> uSij lij<U ^^oiijtLuutJ <S" ijS j(>j<c 
4 ) (J Luu i4uu <uS jjJij-S jJ_S ^Suj4jj—u_u_ojS' ^ LijtUuu j4jjJÛ ^Lu JL 
ijij^SLÇu u (jjX-o L 4 j ijS Cuuujji ^So wwO L 7_w L . jjj jXXXXj 4 J Jj> ,^j4_o4i 

jijSjS" jSoj ( _ ? ;S'ijlijS ( _ s JljXjii ijCoL j<L .ojljuuL «Diffrene Engine» 

( b4 L c<Luj § 4 jIj^j) . I Jj ^» L^4j _jSLw Ljjj. _jS0_ 4 j jijS_o<S” j 
<uS «liL» (_JjL 4 j jjj jlj (-SLyULuO ^jSLçcLi. ^tujL ,_£<lSL 5 ujj LSjijijijj 

ijSoL (_J4SijXmL (_^43<Ui uSLjXXXfc j i_/ ^^lujL (_£<SijXmL ^jSLûuuii jLuuL 
i»<u j4& < Lx^li jLS<u45ÛJ4jo <Gj(S Lx*jLS<u (_£<loLj<u jj ^^Jjj ^tuLSOj j 


djjj -l* si s JS’ J J>? s - 


(#44js* <“J4* 


^ tyj s J ^ ^jX'tulij^j-a ^SDtLuojS 
5 jj < ijjJ 4 jIj_Xj j i j Loj 4j . _ X —uu- i j_û 


l»<U jj <Ui (_£4_>l jJOLi j4j ^^jJ jiv—>— « jji jj < ijjJ 4 jIj-Xj j ijOj 4j ^^-u-uuJj-Xj 
^j-X—oL ( »<uS'4j<L_S ,(<SL>jjj>» 4 J . ijl-Ûj4A (_£jjj jji (_SLI<L_S 4 j <U_Û_uu4j<L-o 
. Jj Lu jljlj4fc (^jS^JjjjXuO j4jj-uuuojS 4j (Sii L* ijjJ (_^J LjX_oj 
(_£ij4j ^jjljiJu^j jL ^jjljj’iJu^J ^LuuJLJ (jLSLI<Loj_S jjjijjjji ^tuojLo 

|jjL_XiL <l) L j ^JjSLJ^ j ljL* _ûuj<U 4 j(SL;uJ jjjijj—S'ii Ii4jljjj ^jjLj 4) 

< j(_Sijj_>jljj_> ij4j‘4j j jjji ^jJJ<U_u4_ju<uS 4 j »L'Jj . j£j_Sjij_X) ^jSûw' j_S 

(_rulj 4 J j4j JL_uu ( V* 0 • • ) . _L>4_uu ^ij^-i (jûuujj_î j j_ij_S j jijS_y (— 5jj (j 

(_S<Uij4j*^ i_Sij 4 S JS 4X_>4j <J j Lijj_uu 

^jLjX-aj ^SLjjX-oL .OjSiijij jljS'iJXLuujji îj<lS j)j->u j jj<Lo ^ijlj<LÎ' <U 
^jjii j4__uX_> I J_uj4_o4j j<Luu4j JLuu jlj4ji 7 j_u |_^ij<U jjljij4_uu «4S_>jj>» jj_S 

. ^jj-u-S8ijij-xJ j ijL_o (_£jL liLujji ^Xj^-uu jjj 4 J Lx_uLxi> ^>^S 

j oLuuu> ^^XjjSÛJ^ <J jLS< l_uj'L j_> j jLS< l_<_j> jj (bl (_^4XJj ^^Jl j^j) 

. jjX-uuXj 4 J Lyi jj_o4ji 4 J I_uLj> ^j(S ijLoj 


j SöuSuû ISöuo öojjwb 

(_Jii<Lu <J ^^SLjlojjjj (jjLjX-oj J jijlaj (^jXuaL ^ijSLXuujji jj jl jjj4i> 

___> I J 4_S Jj-J I jS-Xj L_S 4-J ^jJÖjAj J i jSLXj L £_*__uuii Uj4 > 04 ^ 

jIS<LuuXLuu. i Ij j (_^j4jjji (_^aj4XjjjjXûxJ j ^LSjjL i^uuiL Ljai <^_u(xjjjij4S 

__j|j ^jl-LXj ij<U 4 j OLSjlfc < li ijL-oj j 4 jIj_Xj 4j (_Jjjj ^^Sl—__S_> jS 

jjji 4j jj (ju4_04j 4_S < ijjj j4jjj (_^j LjÇ-oj <U Ojj-a ^u—uu._>j_Xj < u_SLs_> L.C L _0 

•ijlji |»‘U J4 (_j4<LuL (_£jXuoL jjj ^jjLXXfcli 

^Jlj uSLjULo l 5 SLlsÎ 4 S «Blaise pascal» J(SLuuL» li >“\tY ^pLu <J 
Assing Ma-) ajaj^SjS(_gjOoL (_jjL <u ijSOuujji ^jSLjx-oL ,_£j<L»ujlj 4 i 
uj^j4> < I jlS<l_uJL 4) jjj jli^jljui <LJ 4_a j_S i>j_x_a L j<u . (chine 

. . . jli<Luu j jLai jj (jXuSLii , _jS<L>j<L> j jS<S<U (_£ijL»j jj jjj LoXÇft »S<u 
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ISöuO 9jjUöj 6jJLoIj 

«d IjsGl j<J 4j\j j Jjj (^^SLuj LS«Co jjjji'lfcli riuLS' jj(j b‘ (J<jl j*-»Lj j<(j JJjS 
tjjijij <1 jçSbSjbj uSJcS j LS4_tS__> LSoo c_uojcS j- wJ j ^»oj4jo t jJl 5 t ^j 4j> 
(_gJ<u( o. ", ^jj (_^L5LX_> j j_>»j<L-tJtiJ t£*ÇÎ<Çoj |jj_X_jiL ti_S" {Jbj4j |jjJÖ<U Jjj 
^JjJ j4j& t jjj— _ > 3 i jlj_SöJ jjj j LlJ LS" 4jL>*ÇÎ4jÖj 6'j_X_aL J^J . (jJjStJ t_jjJJji 

<ijjjj j oL$SLxj <ijl j-OiIj j«>j (^LSjUjojcS <J t_5Lx_jj<ij aj ^jLSsjljjS" öjAjöjAj 

.^jjSoJjj 

J (Howard Aiken) ((i:> SLj ijljU» jj „ijjj li ) ‘W'V «J 

aJ IBM ^IjLjljuL jjSjlj ^LSLjL i_jjLj_i (jjLSjL aj ijljLfc (jjSLjlj 

(( ) uSjL_o» (jjL<ij <uS". Lxifcli ( ^SL i jLS'<i_ajj_xSD<u ^^SOj-OjL ) ^£.£. 

Automatic Se-» (ASCC) 0 jlIjSo jj__S"^ ySuoj x ,j <u jL(Mark 1) 
(b6 *jljj^) .Ij_jU «quence Controlled Calaculator 
( _ 5 J(S'öjlijS"^lj-Xjöi 0 jX-oL j<u*J . jûLL> ^j-ILj ^ûXj 0 jX_oL jL ^LxaIj 
• • -j edl^" j f-o&) Sjkr*-°j j fj^ij-S’ j»A jljL . jS" 

aS* I iöi L^u I i^Sj> ij®j L D (j-'lj l> (jjl ijS 0 ijXjs L ja< . I _l ^ \j^4j jxjö 
( _ jLS’ö J _x_^iL jL><d jj<L>j<u> . jjj<u jLsXjL jjj ( _jS"<ulj_x_> 
jjjSLIj (jL5 L-L j L jX’L - ..,_ y 0 j-X-oL j<j • jjj L cjL iJ_< u jj>—__ u 
.jtsti jl )<lJj . jLl i .1«,Lfc 


(jjgjAJûu glgöu ^jtû'g^uogS pûSûu 

j«Li*d<i) J L*i—0<lS"«Li ^jjjj-XSsJL jl j<Ci ( _^j<Cj_5__oj_S" ^ijSLt_uijji (jj_-j 
jlJ-Xj <J jlj lSLjUL j Lj_t_s jj j_ ___sjjj Lj__LLL cx___Cj jL> jj_xSj 
^_jS\x <ucS jJ<l> j jjm^4j jljjjL . I _c)d_û Jj4*jjj N ^ t* A ) (_^j LS'JL ._ 

(j«Luj ^jljjö) .ABC (jjL o jjS" cx_j jjj jLSoj<cj___ojS öjIjj |»<c (jljöjL 

(b7 

c jj(S'öjlijS' j jjjSlj j jijS" jj<L> jj jXju ^jjjJS J b ABC <d 
IiL öjLS", jjLjlju<c (j-jç D cS" ((^^JSL^ jL>) -jjDj-_Sjöj uSduS (^^Sjjj) j 
(^jjSo-ujji (jASL>jj__j ciij<c_S" ABC <c (jjL> uSojLS" jj_S"öj 1 
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(jOjj 4j L-uO j . j^jJöili jO j ___ ojS" (jjdiOoLjO (JU) J_SU Aj « I i L » öjOjfc 
. «1 iL» <Ç öjljjjL (jj4jj*_«ojS" (_jS"<L><LoLj<Ç <L£L> j<l) (jjjSjj 
jj jtSöjji' j 5 LS<u<c* 3 j jjjojj< l_ (j<iS_ç__ujjJ Ii |»<cö jjjj (jöj<L_u (_jjLjS <l) 
jj<uo ^Sçxc lSjSjj_S 3*^^ ) AA • (_PL (jjCUajj«Uuu ^LSL (_yj(;x $x <«oi<ç 

L_S jj_j L<cli JJJ J<lSL_Xj (_^SsJjCt_aL »öijO-ti jU <i5Lj> . jjj jjj jöj 4 j 

Ijjl jj öjöjjj . /LoL'<C i j jjJ-i 4j _U4>j4& 1 jjS.Mt.iX.> (jj_X_ojj4_tj jjIj—tJ 

oj<ç ci_j<cö uSLjLS <çjjj<Lû .citXj Oj uiöiöj «S"«CjOojj<Ltj (^LSL ) AVA (j3L 
(^lxifcli a) j--j i^y>Löjjjo <SDi (_jL)Lti oi j_SL jjöLfcli (jj_x_jojj<u_u Ij_S 
jD j<ijö 1 L öjjjo li jCCo«lS (^^SoojL D <Sj<L j«lj (^jjl jXj <lS ojIjS" lSojX-oL 
<l) jjj uSpjj_____> <l_S (Herman Hollreth) «(j<çjJU jl—oj<Li>» li<oLS 

jijS (j_Lj«Ç«cl> . jCjSlj jj (_jîjj jSço jX_Cj I I iIS\J jJ1<Li (jjXojjOj j<L5L__jjj 

A öjlI jX— ti »4j 4_S Lftli (_^S_jLS oo jSçoj_L_u jjL__>Ij (_^>ijS j_c<-_*<>__cx. > j 
(_j>'<LtJj> .öjIjuL «Tabulating Machine» ^LSöjL <d jjj jC*ljçç> jljL> 
<S"öjX_aL <çljiöi <lS uSojjLjlj j<Uö <lS 

^SO^Jwû L ^ IlSUL)I ^5j^LC- LS' aJ jSdL>d 

<c Lj_S j«ç ci_j<lû (^jjOSJtd j<Cj L_> D (jj j_Sj oj (_j>‘<u_oj L <ç (_jljO_>oi «Sji 
jX-oxj <lS jjjjLS <ç l_çj> (jlSçu> OçjX (_jjjjjo jjj (b5^*XJj *jlj^j). LSD 
<cjL_S^<L ^LxxfcjLS<ç _c<i>j<L^) .1 j__Söilj 1-CjD uS<u<ulUi<uç j<l* (jjl_Jlj 

jj jjj (_j_ _> 0 j j s (_^S<u-_tj jjj Lfc 4_S «ijLSIj» joVD j L>_o 4_So jj o L_jjjj LS 

^ojlj liojÇd . (ciiLûoi jLS <ç oj<lx_x> <l>j(j ^jLSo j-XmL (^jjCûjjS (^^cuuuo^ui 
u^jjL (jjLjjLS <c_S(j<clj_x_jiL j«u jj (Unit- Record) «j(_S <uL5L‘» 

.öj<l5>j<l fcj<Li jL <cLû uSoojlj uSoj joioi |»L^<L 
(^JSöjL jjLS j_> jj> (_jLS ö_ çcoL ((( _j_j_dU» ) AA • (_j-)L_ jjUajju^ jxL 
(^^xxcijji j jijSLx_ujji jj (_^Sc LtJ LujS ) A ^ ^ (^Luu <d . I _cu oj«ç u^ 
aS_o (jL_tjL_oj_S _U4> JjS D 4jL_ t_>L _o j_S j 0 jLuuL ..cljjuoli j_Sj_>LxjoI i 
IBM, Intrnational Business) (jojjA ^LLL-ojS j jjj_> uS<ç <ç 3 <iSoj 
jL «jLS<UuJöj«c<cjcu ***^ öjÇUoL (jLjL^oj_S» (jLIj o (Machines 

. Lxjö uSoj 
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Ly<0 j Ly (SoijSj (S <5" jjljSoi (_^j4^jL (jj4ij___uojS i ^ L j û l j IS'zj IS 

*S bj&j-trçAj^ ^jtrfj J'L’ • jjj-i (_j*-«Llj ‘(_jjjL <(jjl-U*J ^jij jjO-U* 3 »j 

((Jjl (Jmmj) ^»4_S4j . ^Jws*> jL ^j^jj jdj>bj jj jj j _._._j jS jj jljSLuL ûjJLi L<ms 

• jl_r-L 

.6l> 6jjp p6j p6i6u ^6^69 (jjlSûjöUjg_ujogS ^jjöfljöjub 

•jl* *C> t ^*4 uS*^i> jLsiljî> - ' 

.jjjjla *i>j £, • • • Lja Y • • • jjjjl-. *J jL-ö^lj (_,ji»j -Y 

*îlj (Special Purpose) jjjj Cmjujls lSVj ^jljIj ^ijSjlS(_^î»jl> — V 
.1 \jjŞ»ij»jŞ .J jLSD^ c» ui*jdj> iSa j Jj Ljjj 
.(Machine Lnguage) ®j»js-»^<y'-»j *. j(SL»Uj*j -i 

Aj-fSbijtj S3iS jj»j lS»j (jH-u IJ J j-j* *) b*jlj*J -0 

(blO (^Şj *Jlj^) 


pöggo (5öJ>ög ^lSöjöJg^uogS 

&J LS* L>» ** ^ij (J L> ^LwU Ll_u* 3L> J^b jli'ûj.Oj-wwûJ^S'" 

jLj ^c-Uj-J aJ (V * * * ) 4 _S* L L-^m J L Î . jj j LLLL * jj b 

jjpL-ajJjl ^J ^J J ^ Aj ^ * ^^Jöi • J L J dj 

JkjjjSjj L Ljijj^jS ^Cjsj Jj (_^ö'Ll ij» Jîjj^-i J^jL Lx*jLS<u j 

(jjLiöli (b 11 ^*ijj *jlj^) .oL^Siu b jLS»j*j j. . . *— »}-£ *l jL>j<u 

(^*> j jSjj^ iJSjjsk j j jIjjJ jijj-^j^ (_^Lifcl j jjA ij jjj ijj£-jjjJ>\ji 
^J> LiifcjI5”<u . tjj—jMjj ^LojLS (_j»jj IjûLç*jLS*j <J Lfcsjj** j jj"*jLc-« 
»jlji <U <tjLSj<J <,^j<U_u0ijj t yL5’»j<Cij_ i _*-oj_S’ (^lj-Xjj- ^jjjjJi Lij-a (j<Lj L 
CyjÇCO 4 3^jj4ij__—Oj5" I * jL_u3j4J9 jijjjyjjOjS (_^jijS__wUJji . çj LS'L.' L-Ojf 

jJj<UjL <LL>*j jjjljJêi <U<L>8j j*J ^ LSoj L>j 4 j ijijjj. *J>j5" <J .j< lSs_j C—Jjji 
.IBM 700. IBM 1620, IBM 1401 
<LL> <*5" jjjj j<uj_w_oj5" jj_9*5*j I _uc—lj <J » 9 jji ,_£<l> 9j (_jj 15"9 j<Uj___<i j5" 
L-jL-._ oj_5" j (_^«j^_> 9jljj4__ali <J < jL59j9j9jjjJ 9jljj4_uoli j jl_5jS_>lj <J 
.oLfc9i j(5"<u li (U_JL5"<i_J<u-iL 
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(_^—__j|j9j jj 4jjjj*& .UjLft I _oLjLX_o 4j (_^ 4_- ' —... <U 4_a (jj Jj<L> _jSLj j_' J_ws Jj_5" 

jLjlJj<u 3*5*) ^jLSjLfe “V I-Vjlij5" l^jIjj (_gj Lx^ ui»j j ^Sbjjj (_^jljCi" 
*Jlj^) -OjSûi__ujji (j ENiAC L gj<uj_ s -_-oj_S") ^£.1 (^Lu <l) ((Ci9j_S"L» 
j<L < L5L (ji*j jj_ij<L> (_^jlj_xJ9i <l5" jjj <_5oj<uj__—j>j5" ENIAC . (b8 ^Cjj 

jJ (_g-C ^ 1 (_ r S’*J9jjjJ (_S*9j 9jjj L_So jjj j5\Sjj 4_jD J (j Lj j4jV 4—1 9j_C__ö L 
(j-jj (_^jjiS" ) ^ • • L*ö ^A - • *) Ii9jX_«L »*) . IjS" Jj__4j 9j ((jj^» jjS_>lj 
(^9 jj KW ) Y • 4j (_j___«JjXj 9jC_oL j4j lş j1jjj. > jiSbj jJ < JjJ lj_j S^Oj l5U<lS’ 
jU> ^ •) û l5j^jjj jj^^ cjij jjj (_/<u9jL<L 9jÇ>L |»*j .jjj LojlS 

0 • • • Ii j_Sj> __S"4j 4J (_jjlj '■ ^9i jjj<Lft lSjJJ r L> |»*^)4_j < jj—JjS J_X_j_S 
j<l^ <J jjj jj"ljO> jL> i<L__ (j__ . 9j4j*l jSçJ jlj L> ^jlij5" Y 0 • j j£ ^jlijS 

• Jjj4j9 Ii4-09ij4__ j<J 4 S" (_SOjX_oL 

jL>» jlj (_S__>ULo jjj4j (_j3jC_jj li N ^£-"V N ^£.0 (_^jL 5"<LlL_ jl j_Xj 4 J 

.ijS"(J jLiLxj liojLj j<l) j ^jjj (_jSojLj «jLj_J jji 
^j-ojjj jL jji (jU ><lu j<l_u<l)) <ulj (Binary) (((^j 4 Xj 4 j» cg d____._ <l) — N 
.(”jj_5joj (_SL)<5" jLS 9 j<u"j_ww0jS (^jij5c_jjji 4 ) ((_jj4j|ji 
jli 9 j<ul jSLxJ (__^j<0L_> <l) jLSojl jJlXj (-SLxîLS L j<uj_*_*_j>j_S ^LSojlij-S — Y 

•CrL^i (jj*> *-b ‘LftLrS^-J** 

^ (_PL_ <l) j ^jlijS (jjljj <c__ui. ^ju> (j 45 L>jj_uj «jL_oj_j jjj» 

. ijS (—ujji ^Lj j_uojS jjSjlj 4 ) EDWAC (_^j L4 j (_^Sjj4jj___ojS 


4iL<u> j<(J ^jÇ-oL jy4_S<u li N ^û N (_pL_u (jLo j<l_j<l! .ij_S (UNIVAC) 
<l) (b9 (^Cjj 4ûI jj_—j) .oL jLS<u li (jjX_oj^<u_j <J UNIVAC-1 ^jL<u 
(_jSjjX_oL <lS IBM 650 (_^jL <u IjS uijjjji (_SL^<Ljj____oj.S Ii N ^ S o (_^3L_ 

J<u» . IjSLxJ (jjlj—j__Xj (_^>j 4 - 5 > 4 j j (jj-U> ( J -o«ij<L_j jL><l!) JjJ jljj<Lfc jjj 

(_£L_jL__ oj5" 4j jjj IBM (jL_iLu_oj_S 45" jjj jXojX-oL j4j (_^jijS__*jjji jj^4j 
L ^LSjjL (^ISojLS jj LL4j' ) <\o 0 ^Lu jS L ,j4jj^jS^Lc«-o4*j4j 
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. jL5<5>ujj j jjji 4+ijZi *j jj' ^LIjj :i 

«jl^U *«j*j» ^j&JJj -Y 

«jl j-oLj «CL><Uu» 3*5" aJ jj'ljj :c-i)jj 

•jijj^şAjÇ ( _£j*>j<l5'ij _*■;-•■ " 3*5J jjljj ^^JJ^LijLfc :0 

•Jjjjjj CwiL ^Lj ^jLçfcjLSjj j ^^ujjJsloLjAj ( _ 5 Jli'<ûLoj jJ jj jj5Ljcj 

c?Jj‘ji>>j*j>/j'S-'i' 

j On- Line j> j I j ^ojojo-c^çlî *j - - jJj> jJ jjjijij <—JLJ « J* 

. Reel Time ^><Luu_uii ^jCJjSjoj 

• IjuLS” l5"<0 IjSOj <LoLjJj JJ<L> ^jjijjbjjjJj :<_J 

pOjl»? iS*?*9 1*^6 jûUigu^ogS 

<J jj' j-Sjoj o_jfc<u j jijSOLwujji <d jCjjJ ( _jSL-j5"<ij' I jJ L5"L_s<u> j L'ijj— <J 
L jLjL ^osjj-*-w jjj (_gjljj". , i || *<* | .i (jjjjjj <uS" l^ijoj oJjj" L jL5ijjj j-wwOj_5" 
<l 5" jjjj li j 15 "j« jIj_oL <cj><l-j» <J jL5"<L-jjL5Lîljj5" jj jûSLjS" .»ojlj> j<L>ij 
j}j jjj j jLS ojIjCCuuAj uSLxJLoj jjj j sjlj—Sj-S” ojl :<l^ <L jjjSjoj <_5 _)<l5" 
.jjj IjjL5"ojI j!Cu<ij uSoJLoi 

<-5juJLii dj MSI j SSI ^^jlj_u_uu<u <-5juJLii jJ -•* ■- L uui j4>oj jJ 
<J |»*3<u jlj—u5"ojjoj lSJjlS" ^jJojL |»Luo ^ljjL-ui<i_i <_5oJLoi j |»<i5" ^l'jj L -u<u 
uSoJLoj jjj <clj ULSI. VLSI. LSI jC-uku uSJJLoi <J Ij«oojIj> ^*>»j 
u5J<l 5" <jl jLCu u<u uSLxJLoj i^jOjuL jl jjL-uu<u <_5Li)Loj jjj jjj <jl jjCuu<u 

j: j<Uj__oj5" ^-li jLj'lj <u I-lC—Ij <J<l 5" < jj_u-uujjjjjSL_o t jLi*jL5’<u 
uSOjjuuu-ujjlj^SL-O • JjJ j»»jlJ> j«>öj jj<U'j——wOj5" jjL>j^J ^uLuJuAÎuLujL 
^jjj-SU^u j<UjL jLj-JLo J j LSo: jLS" ( _^^uu > <L-uu jj<U j -__-oj-S" <_Soj 

. 0 jjj' L 4 SLL 1 
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^6<?6j ^jjilSûjöJj^uojS ^JjûjIIjöjljIj 

IjsS"jsj <-Sv3*5" jji-ujJljî *J -N 
.*S"j> ^uUjJjo <-S"<u <llCj*5o: jLjjS’jLS’ ^lji> -Y 
^jljjoiojLjL *J IjuIj*J *mj V• • • • <c_uîu*5s: jLJij51: jjjLIjû — Y* 

. I jŞjtj SJ*S 

-jjûUsi jl5*u jj>j!jj> (j^***^ jj -i 

•Jt*L>(-(* jjj (Progranning languages) jL-jjî^Lj^^Loj -0 
• lok 5 > jl> *)) • jtx*» olsSjj^ t/^jlj* 5 

•Ijs^j»j (»jSli) ûe»j »-S»j jj-iOLi.jji c5 S"jj><j j*JjL J -V 

qISö jiJg^uogS ^jjoûuQ-Lw ^6<j6g 

j<uo jLSV<i_2<U' j 3 j*a _jijjjk<u j jj'lj-X-> (jj<uj_-_-_oj_S" ^jijSLx _ ujj: jj 
X.u (_£<L>ij (_£j<Uj--_uOj5" j»*5*J li ) ^*\ • ^piuu (^L'OjuLuu <J JjJ*fc jLjjjji 
t jj<Ujj_mjS’ ^6j^j <l! <ulj<uj__«jS" j*j .jljL <uLfc (Third Genetation) 

.Ij-S" jL>j<u jj (_jj*^)ji ijL_uLo ^U-Iu (^jij^-jj-uujji jj *_5" jjjj IBM 3G0 
j'L ^■‘OujL er jj<i-S'^Lo jijj^. ^jjtjjiJ oj<U <i_S" (b12 j*1jj *Jljj<) 

j<iA <J lj^jL--ujji (_Jjj->jljj-> (_gi jn u. „" u <lS" ij*j j .i.uiii . u. M «j-S" j*u -jju |»iij<L_u 

.oLfcii jLS"<u li ^Cu-Ulj j ^LSjjL (^jj^jjji 
tyijSÛLjujji jLS"ij<Uj_-__-oji' (_yO* —4 I <u ij<L>oj <J jjLScljji j jjJJjS 
Direct Ac-) j>j<u-_ulj ^^j j' -j i i <51j!j uj—ii ^jLI jj <u (jjLulj (_^j5lj ,jjUoL 
.jjj li<u<L>ij jJ (cess Device 


pöuûuj ^û-işûg ^jjlSûjöug^uogS ^jjûuaîûujlj 

«jlju»lî <û><Uu» ~S 

i jJi^ i_Sjj>j :1 

JJ-Lj <l! j'Lj oli JJ<L> <U jj'j 5 lj (juLljj' (jîijS" iLj :o 
<u (Media) ^jUij-xLj ( _^JlJlS' <l) jUj___5jij <_5-_)<*__5 
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j (Couputr Centr) aJ 

I»*3jU jjj_> ,_J 15 CLj> jLS'ijljjjL-ol i aj i_SojJJLfc Jj tuljtCij < < Jij—S’ jjU 

<lIj 4jjww«ojS" j^j jL jjj^j jLaJlj<ej_ it _o)5' jAj (_jUIjj" ^^Sojûi* 

. jjLu SjjjjLj j I5jjjjl_0 ijljJ) J_ol i ^jj LSjL__J'jL_j b" jL_-_Û - j _i jI Aûj ^jljj'i Jj LjJ 
j Lj£J_S" (_/jL>jj 4j J jJL5jj_>!J l JjjLjj____oj_S' jlS’ Ij_S"ii ijjlj Jj— jjL#! jLjjjj<L4! 

Jj<L> li \ ^*\ • (_/( <j <l! ijlj_J |»<U ^jLUj <J lS(_X _j<L .(^jSLj lJ-< jjji 

I - \ ^ *\ û ^jJLui jJ . Lç/wj jl j<lj_w_oj_S" »<l (_^j- ^S nJ'— i.k jj - jj j L_S"j-_i L_oj_S* 

^ L_i L_w0j_S j jj j' j_ 1 (ijj-Xjj-L <_SLJ <JLijj ^jjj j ----_ojJ* jj-S jJ 4Jjji 4j ^jj L 

. IjS" c_jjji ij<J Lûw^jj 


6göjlJU 6ûû6 (jlSijjjuuujjjjjSoO 

<l) <Li" j4jj_w_*_oj_S" t yLS"<L-j<L ^ylj_X_wu<L uSuJLii \ ^“\0 (/l(_w ^jiL 

j4j .jjjii jj'Lj J(—o“ 3L_J 1 ijjjiJ _> ^jSLL (_/<i_i<t__wljj" 

^lllfclj jjjjL <(3ljj (_/jw_o<Lfej4j ( _ 5 J|j3<Wij<L_j (jjfc 4j jjJ Jj<L j'j<L b-LX j 

.OjS"iJ (_jJ»<lS" ( _jS"<l(5Lx> 4 S" jjj (lSjjJ>cj (jijijijSLJ <0"lj) jj_u_LjjjjjSLwO 

(_£j LjX-oj . 4-'4S" (jûJiJ 4jLjjjû^j4j 4-wJ ISLkji j4j w__S <L jj^wwJJjJJjSUo 

. (jC-^wJ l_S_ljj) J 

jLifclj 8008 ^gSoj j wuwjjjjjjSLwo Intel (_^Lj L-ojS" \ ^V\ ^^JLw 
1 Lxjfel j 8080 (jjjwu_u/jjjjjSL^ ijLoJw-j— w <l L_iL_ojS" j<u \ ^Vi. (/Lw <J 

>( j«> 4_j jj4jj_w_o jS* (^iLXJiL (jjJi4j jjj (JJ<Lo4j 
ijjj £ (PC) ( _ r wwJ>4_j t jj4j" > _w__-oj_S' »<L_S"<L ^jL 4_S" (jiJ<L j4__j<l) 

Popular) (jwjjjû^J^j j“Sj_-j L (jjlöj-S »Lo— .ijL (jjjj ^j-SLjwoj.r. - 
( _ 5 _<L><Lj j<Ljj_ s __oj_S'|»< lS"<l <lS" ij 4 jjjj_S jj 5L \ < Wo ( _ r )Lw (Electrinics 

.ijjj Altel (jjL (PC) 

(jji- (S"<LjLjO-oj 4 Sj<L <lS" liii<L ^ 45 "(ji'^LojL Ij (jLwlj 4 J (Altel) 

ty'c-ojL • j$jdjij_J ( _ 5 j"4-ojL (^jljj'i-LC jL , .4_S<l__iL jö . (__iijOj<L jj 
(PC) ,_wW><lL t jj4jj_ i _ s -oj_S" (jLo4S"<L IjwÇLwl j 4) »*3<L <Jj4<L l^jL 
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p6j>JLLi ^ö-şög ^jlSöj6Jgx4ogS 

j<L*S 4 J jL_>— o<L_S"<L jj (j<t_Sijj£ jLSij4-j j . . —oj_S (_^4 _>s_wLj (j4>ij 
1 jj jj-î jjljj'ii 4j|j4jj_w—ojS" j4j I Ijjj^b ij\ \ A • (_^J Lj 4 ) ij4j LS*4__—ijj I j 
. jj (jXj_> (^ijL^ L3jj-Jî i_Sij 4 SL 1 J ( _ 5 5"4jL‘I j 4j . ij<LÎ4SL j_*j j ji-0 jLji 

J^ j(S"iJj<Lo_jujfc (_jijjjj 

p6uw6uw (56û>6g ^jlSöj6ûigx40gS 

(jj_u < j LSi Jj' 4-o- w jfe iJ 4jj_-w_oj-S (_^| i/Lwwjj i 4 ) i3jj-o (_^jjj 4-Sj 4_w (jûL 

(_gjLSL-i-wijj-iL^L 4-ijLSLL js 4_S" 4^jj4jj_-—_oj_S" ^LxjsIj Lijj_o jjjj LI- 
• ÖjjuO (_/_wwLo 4 ) <Lij<LL' j 5L)4Jb (jjjS" (^ii Îj4j"j__ojS j4j jj>jL 
(_ 5 S"<Li4>ij CwwL <J wS"<Lj<L>ij J<L4> 4_S" j_i4_SiJwjj' ij<UJ jjJjJ wSLj JCL4> <L 

îjjjL^SLl Ijj LS<L_JjjCSD4j <Lj(SLL-4> jjj<u<LwiL <l) jj LSLljjS ljjj-> jjJj. 

: <l) (jÇwjJ 4jLjlSjljjS j 4 j 4 S" 
jijj (_jjjj4_ib J j LS<i__Jjj_jS\J<L 4 jjLSLL 4> jj4jjjj jiJ<ujjJ i_S"j)j->J — \ 

j(S"<LwijjjS'j4j 4jj(S-Ufc (_jJ 4-Sjb" jCwL j (jiUIjj" jw<L (jj4_u <Ljj> — Y 

j IS<L_! jjjSvJjj <Lj (SLww4> (_jJ 4_jLw L j (_^j LIjj’ (_jwwL jj<Lw <Ljj> — Y" 
j (S"<LwijjwSd<L <Lj (SwLL 4> ji jSj LS (^ljl> (jj<Lw <Ljj> — 
jL-wjjl j-X> 1 jLSij4jj___ojS (jijl j4-j ^ijjjjjj i_Sjj_>j jSLjL (_/4jLIj <L — 0 
(_^i lS<Lww'ij<LL> ijli/ CwLLS . i jj j<L 14 (jjwwi LSij4jjwwwjS" (_£>_j j (jj<Lw <L'j> 

14J4jj-__ 0 j-S (_^jJij 4 ) jwuwj <lS" <-Sl3 4 Ş4_o Lj 4 j (_^<Lww>cwJ j<Lw<l) j4jjww_ojS 
jjj ijijlj4_i (_£jljJ <l! jj—«4 j (^j'LSîj 4jj_w__oj_S ,(^j>iJijjj4j jjlj_/J4* 

bl (j4_ * . * _. j*w> ) . ij4_ww.iij jL ($(__■ > w\j;_w0 jj—ijJ 4_Ş" ij4j4jjjj (_Sjj_>cj 

L<L4> i j<Lo 4 S4_i (j4>ij <d j4j j--w_oj5" ^LSijlj_oL (_yUj4^-www i (/LS"<LCLjj 


(PC) qISöwljuulpöwuu 6j6u9;UjogS j6wui ^'öujgp 

(jjjj 4) l/ii ww jj4 1 4 *\ * (_^j LS"4jii (_^L‘ij4_w 4J <lS" (j4j|j4jj_ww_oj-S" j4j 
^ijUjScJ (jLljj' <lS" jjjJ Ijjjjl: (jwlj .jlj4jw_oji4 jl_S<Lj4_0 ij4jj_wwJ>j 
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bS, 


u ^y û$û nvi ^ju <u 


»aj i Ijjjfeli j5L_o (_ru^<i5<u <_5 oj 4004 (jj j u-uuujjjjjSL^ : N N 

jlj> jAjjjA J ^jlIjCjûi I i u_ 5 cc Lji jJjJ jJ <ulj) jjj ^mJ i a 5 " ûjj_*uuujjj_JL _û 
8jL> j »4J>j<U sG'lfc J<LU<U LuL_J>j -5 j<u*^î<ij < ( Lj 9jJj<U jl Jj-S" Cu^uJ 
9 j <Cll j) MHZ1 (_g - uu j LSJj aJ Ûjj-u<uuJjJJj 5 u-u _0 » Jj <JjJ jjj— Jujjjljj V * * * 

I->5"<u<iSj> “u! jLji *\ • • • • ^Jl jGjjj (I j5"<ua5j> <d (_jCj jl j> (_jjl jj 5" jj*Jj> 

•ÛSj^ 4 jl> < 4 

.»<^<<u <u L 8008 


jLjL jjj j -U<u_< ^cljij bjljL <J 8080 (jj j — . _ w jjjjjjSLwji : N ^Vi 

• U^j 4 j*) 

jj CP\M (_jjO<u (_^j^>j^5&j ^5 (çxC-ui-j j JL_->ui (_^LjLj>j5": \ û 

<u jj_j Jl__ jj_u<u> jj 8080 JuiJ a.- o. ’<~, ... . « »<u < Life ><ufcjjj 8080 

.jl5"<uc_u A ûjGj^-oji" (jjjljjL-u 

Zilog ^L_JLu_-oj_5 .^ju <gL 8085 jjj—«—«jjjjjSL-._o : \ W*V 
jjjljj^-olj 8080 (_j<Gu>Gj j<u_u<J <i" |»<u>j<u <uLjfe (_j Z80 (_gj j _u-ujjjjj5Lwo 

,jjj<^ ^<5" jjj (^iLs-j j 

^LoUj ju jjj Commodor PET .APPLE II ^j<Uj_^uoj_S": \ ‘WV 

Z80 (_gj j jiUUUjjjJJj5_U-0 jji ^JÛjL> ÛJG"j__wOj5" jji ><_' .^UU><UuU (_£j4jj-U*uOj5" 

. jjjj MOS (_jLjL-oj5" <u! 6502 j Zilog (_jLjL-oj5 <J 
j 8086 ^ \ 1 ^jj . jjjjj5L-o J<uggL ^LGL^oj__S": \ WA 

(_g>jj (jj^<u .^<u>j<u <uLjû ^8087 (_^jL<u (_j<5"ûjûJuJ<u>jL oj j -u—u-jjjjj5L_o 
cs^jj (jjLLjoi (jjjj ^jj JL'oJ oL5jL < ûjj_uuuu«jjjjj5L-o jji ^<u (jjjj 
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.ojjj (Altrair) (jjL 

j jj(> jj-uLuu_J» lijGj^*_oj5 ^jCuujlj ^jljo <u! jjû\ Wû ^LJ 

^ijiL—uujji (jjlju <u! jjj ^jSLjLç^li <u! jLj—uj «u5(__ujjj j— ......J 

li j(5o«jlj_oL <uû><uuu» (jjljj <-! «u5Ljj» .ojoij5oi lj_uu«><uuu j<u'j_ww 0 j5 
<u) ûj<5Lj jL_5jjij<u4> .jjj LlIjj <u (_^5LjL5jjL (jû-j«j<L>» j jjj< u& (_^jLI jj" 
(Juj<u (jj<Gj_u_*_j>j_5 ^jL<u <u5 Lûfelj jLuSojC j —<j_5 jLojJL (_^>lj<u5 
(_^-oj<u5 (_g5<UujjI j -uu-û j 0jAjj;uu-oj5j<u (b 13 (jCJj Llj^j) .ojl j-jL (Aple) 
Cuuujji jL«Y Jj<L» jjl> j <_5Ljj <u5 i jj<lIj Ij i_)u<u j<gj<u <_SL)L .1 jSL) 
^j-ujjj<uoLj<u (_jSL_olj5jjj j jjj jLçj J jjj «Jj<u» j(> <u! «V (Jj<u» .i/ 
.jjjli J<u5<u) ^^Gûjjl_5" 4 jLL 

jjjGGjj oj<uL<u j Lj Lu_oj_5 j uL' u_l I i \ \ A £■ (_^JLj ^jjjjlj jJ 

.1 ^L (jûjc5L «Macaintosh» (jjL<u <5" IjSL-ujji j<uj__j>j5 

(^jû jj*^ ^‘U . Lifc Cuujoioj (jj-> j; (jjjj ^jSLjSLxu*^ (jû j. ûc 5 (—o 

<_5oj \ ^AA (_Pl L jjj<ua> (_j_j_5^LIjU' (_ju<u5<u5'oj< g j _oj_5 (jjjj 

oj<u li l _ y uj__u5L jJ juL ûjjjo (_^5cJ l> L<u . IjuuLc (_^j(SjjL (_^5ujGj-uu-oj5 
CjLSjL L I j-jCL-uulj <J i (jj__u5jûj_çl ( _ 5 SJ<u 5 Ij_5'oi ^LuL jj jjj <u5 jjj 

<_SLjCj t u^oj5 (ju jc . i 'L »*Vu < Ijjjûoili ûjIjj >Jj (_jjLLIj jj LjC jCj_u^_oj5 


(_<riLj-5 (_^<u5(jjljL (jj<u5 ^u* .,jLj ‘Uj'ljjo. 
<u! jCj_u_u_oj5 (jjjjc-o ,»<i>j<u <uCii u_SLj<u' 


^ lijjj'Lli <u! j (j_GG 
çj j_5L oj<u L5Lv—:;.<u» 


ojojj—o jL' <UC_j_jL (jJûi (_jL<Uu jj ,jj-5ûi UCujjji j^r-oL (jûj<Uj_ 
joL (j^u-5 (jjljL (jL_-j<u_5 <j<u<Gjjj_5 (jjjj (_^5 <ujI jCC> <uSCj> . (<_ 


j»<U j* u^j_r-° J (j 4 ^ (jL 
(<<uIj<u j-_u-o j5j<u uSoj' 


> ju <_SLjj> *(jj<ioJuLx j jtLj jjLj5uXj I_u Jj^^ ûjIjj 

. jU'Lc li (jLcJL<u> <u jjjxu <uSLoj jjj 5 oi Cuuujji (j<uuuu<i 5 
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^LlSL-o 1\2 t 


jjj •_S—j o j -uu—ojS AT . CjS- - j o^ 
(_$<*—S<t . jjlji J (_gO Ll5>.» < 


î MS-DOS 3.2 


o 3\5 (^^u-uS—uJi ^jljJLioi j ^ 

4j (jf’jLLIj.i »j 3> »<(u IBM L 

. ûjöjIjL ûjjj,ij L> 

,»<uûsj<u <ulijLfc ^80386 (_g j j ^jj-j. j jjjj j5L>-ji J<lu<u (jLjLujjS : \ ^AI 

. Lo ûjJjJj uSjjj ^jj JjJ> ^jjl IjLuûi jjj L'L-J rY LwJ^J û jj .j Jj j _SL_0 »<U 

^SuiCPU <u (jijAj'j_u_u-ojS <juo<uS<u Compaq LjL_ojS" IjJL- j<J j<u> 
.^jAj <oLifc ^ Deskprro 386 ojjjJ 
<u ^>03 3\5 (Jj<lLI ji LLuji J uSLI<uS ^Ijj MS-DOS 3.3 : \ ^AV 
ij L jJ j_ij__Sjûj LJj_L LSLg. uj . j5Ljûj LLL_^ 1 \44 . LIjj 

.jjjijb ^-0. 0 LLL-o rV <d A'Lj (j^Lljj' “V t^j3Llji 

j Llîû lLj . jLS' û'jj jj jL oj jL , -jj_wiL (ç JjjL muj IBM : \ ^AA 


J LLLfc 0\JU L-J 6J 4j jJ ^Jm> A^J ij I Jj LL^ I D IVI I ' >AA 

aJIjAj^PC\2 LS'ö j 

.j_£j4£ jLj-JuLL^-ö ii ^jLIjj 4j ^>LLu 3\5 ^öj^jJuJj^ 

4^ LL VGA ^yjli' c-^J^SL jLi*4j4^jj ajjLS'jj ^^jIjjLl^ 

^wL-t—L lll& öijlJ jL iwj >^j .IJj jLL l^j lJLjûj Vû"\ ^jIjJoö^ c^LijL^ 

•Lj^L^ 

Aj L ^ Lj L-ojL ^80486 (jj j u__ij^jj_/_-^ : \ ^ A ^ 
j rAv jûjl- j^-jL _ •w'jJ^ rA'i jjj rv 

•jjj ojljlL 2x4k ^j j>ojL ^ojljlL juj <L (_^jjijl> 

.<L .^<u*j<u <g'L jjj J’uojjJi_SL jiL MS-DOS.5 : \ ^ \ 

jj ^/oj«.. j ^jû-ioj 604K jjj__Sjûj uS3<o^”ju (jjLJ ^J<ufc jLûjjm > 

604K <J <-SL_ju<u I j ijijjiM.j.ijj e JLS'ojj> <J . Lijû LLj DOS (JLS<uoLj<u 

<uo<c-xu>u j |.<u .1 jJûjIj jA>jA$tj ^< c;_.,-.-..> (jjj> jj j<cj*^uojS" ^/oj^uj ^jjoj 

j c«jL15L-0 2.88 , -jL ljj' <u 3/5 . jLS"<iSLuji jj <-S"<u<ul <—<clû_u . Lljj’ 


62 


jj<lS" jjjL jlSojljLûj Ij> < jjjûilj <lSûj<G ju_-ojS"jrjj <J (j<LljÇ-oL j<J <uij 

.(jjSLul (jljJÛ.UlL 

<uLjû j 8088 jjj—uljjA^ ^jjj.) v uj/L-o J<Cw'<w' ^L....,'Lw0jS": \ ^V^ 

8086 (jjj-uuujjjjj/Lwo 3 <lS<J oj<Lj<u*S jjj <J |.*5<u <jjj ^jjjuj A <lS" ^.jjjjj 
^ gu—ui \ *\ 'j’j j ■“ '•j jjjj ^. 1 . ^ Ljjjjj— o j Ly Ls—o jS" L<uLS"j<J jjjo . L^j-Soj 
^jjjoj ^jjoj L> oj j -uuuujjj jjSL-o |»<u Ij_ioj<u 3<lS"<J . |»<Lfcj<u <uLifc j 68000 

\ i ^/u^ j -u-uijjjjjSL-o JjL<L ojJjui/ jjj <J »*Sjj jjj. _ rv ^jj>ojL 

(jjj<J j<u ^jLli j ojûjojSLJ |»<u ^LjfcjLS "<u .jjj<u (jjljL_> j;_u 

I j_— i LSjj L (jj j-SjJ L j j3 <uo Lo 3 , ^ j ^jLL < J**J ^LrojCj^j/ 

•JW** LjLj<u u#^PjL 

ÛjOlju—uOjSjjS-wO ^.Jj . | jS" Uuojji IBM PC (jj 4jju—uOjS" jjS-uO : \ ^ A \ 

.jjj RAM ^jûjoj 64K j MHZ4,7 (^jIj_û_> <u 8088 ^ojûjojSLJ (JojL> 
,j L_J Lu_-oj_S (j MS-DOS (jj<u>j<uSoj ^uluuu-u ^yojLi- PC ^»3 

.jjj jûJ-ui‘<uojL ^/uiuoLjUi jJa> j J-iLi jj— j_/j<uii <iS" jjj Cujujj/-iL 
^jjjûj jL Llj-> ûjuSL*uii ^jjjLi jLSLj 3 Loi jj-_> j<u-Soj ^ * — — ■ j 

(j<u_L><0') ijj_u_u_S" ^ojL> PC .ojoROM BASIC 3 L . oja, <. Sûj<u_< 
(jjUuj ^lj-ujoi j—S jjj jj j_u ^/-ioj uS"<u jj—ûL j j_uujL j(jLS"u«o—Sji 


»<j .^.jjûjJj jjLçû ^80286 (jjjuuujjjjjjSw) juu <j LuiLuojS": \ ^AV 

jjj jj—x uuijjljj' \ û • • • • |»<l_S( jj'S (jJojLi- j jjj j.’ < j \ ojûjûjSLJ 

8088 3<*S3 jljC 80286 . LSj (j-uj<u_iojiL RAM CuLL^-uo \ 1 ^jljjjoi 

.ûjûjaS <u L>j IjSoj »1 jSjjj jjjJ<> jCioi j LşijSûi 

(^ujLLS-uo \ * (jj^uîjlji ijL 3^S"3 XT ^jjcjuu-ojSjjS—uo IBM : \ ^Ar 
jj jjj <_S<u<ulj_çuuuu <uS IjSL-uijji MS- DOS 2.0 oLSjL .^.^uûsjUj <uLifc 

jL-S<JLLi (_jjjj_SIj jj (jjlioj.x. *j (j-Ca—J^SLufc j<u_u3 j juJLIji ijL 

<ul<u^jS <uS ojûjljL Aj Lfc 2.1 (jjj> jLuiL .OjSoijoj (_/3<uS ((jj j cSjiIi) 

.lioi jLuuj (_çLSojj>jIjj> ûjCui ^SçjOSljLS 

^/LoS 80286 3 u_S jjj jO>_-oj_S juou-So IBM AT : \ <\A£. 
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. jjSûjjûjj) aS” I 2 Lyi (_gj I jg*w aJ (ju^S” jj_Lo Y*» aJ jj Ijj 

J j ijS'Owjji j Windwos 95 Plus <J cij— jjSLLo ^(oL-oj-S 
^Ll jûj Word 95, Acsess 95, Exell 95 ( _^LS<LuoLj<l> IjlJL- L#i bj_S' 

jL_J L._oj_S~ 1 1i jLl j |»llj_Sjjj L_Jj aJ : L,:.,j_S”L ûj N \ \ *\ aJ 

(_jj aJ-j sLûj (_gJjj-û*.b'~.j jûj«o ^jjjûj <L" jjLjlSLIj 0.2j_jjSL L 

ûj ûjLo «J ûjLifc ^^JOuûjûj (_^<cjj<Lij<L_ j<l jlj ^ûj<L_ <l Windows 95 

^j*>j<iûj ^Ouuu N ^Lu <d .^jJûj jjj ^ûj<l Ijj<u Ij ^jIj ^Lu 
lj N ^Lu <d osj-ujjSLLo ( jL s Jl__oj_S' .jljL <uL Windows 97 
^PLu <J j jjS" jljL (_£<lIjûj ^Windwos 98 jj<L>j<L_Soj ^<>—____■< 
•ûjûjljL <lL Windwos 2000 lj> 

<CO>ÛJ jjj 4 j jjj jijObi O (_^<L<jIjÛ> Ij (ju»J((jlj-oL < 0 ><Lj» ^gj l^ 

Y • • jO> c y> j _ Oj 4 j (J- liûj j __ujjjjj$L_o JJ_w l J— 1 j Lj L_o j-S” i jJ J— 

(_jjL <l CPU jjjj'ljû_> ^jjjSL_ujjj ^jSLjjO j ûjjJlIj<lOj ûjj jjû iSL—o 
.ûjjjjsl^_o û • • ^Jj^i. <l Pentium III 
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<Ljj-C jj < jl-L-L ûjj 4 j . LS” j_o Lj J—' 

. lofclj ûj<l<jI j_ <0<(jû <l <i" jlSLLli 
iS^ JjcJjl* jLJL-o^ :\^Y 

. jJljj<Lo|j 486 o_iL 


<lS“ ^MS- DOS 6 ^ ^Jojj^. oij-_jjSLLo ^L s Jl r _oj_S': > W 
(_JjOûjL ^jOJ jL <j<LOfcjLS'<L (_JjûOuJ<Lj»jL (_gjL*<L ^^SÛOjsuLOuuu-uu ^ûjL> 
<dLli <J jjji” (jjSj<L < jLSLuujjjlJ ^^o— L (_£<loLj<l < jlSûjljjo <l_jj lolj 

•i/ lS^Ijûj Jji jbûjlj_ 

aS” »j_OiL < JjS” OuijjJ |»jO_iAj (_JjL J-‘ j<Lj-wwûjS” (_Jjj|jj (_^<L>ûj (_)<Oi<L 
4j j-> _uO : JJ I j J— ‘ j -_-wOjŞ” j4_t Jj-0 4_J ( j j __u i jjjjj^-_o (_^ûjûjûj (_Jjl JjS" 

. ûji‘ Ll jj 

f aJ jj Lj »j <s , '4j < 4j jjû jjjjo_jjjIjj jj_J-o 12, 486 4_S” I 4 S 0 LS” L 

‘b (jûjlolj j<L Jûjjj .<L<U» ^jjOwjjjljj- jj—uLo 

. û486 (Jj<lIj<l jji 

^lj-~> <l 486 DX4-100 (jj j -w-ujjjj jSLwq J<o<l ( _£L s J( r »jS': N 
J (100 MHZ ^ûjûjûi ^ljO> J 33 MHZ jjO-ûjL J^o) MHZ 
Compaq (_jLoL_jsj_S” .jljL <L'b MHZ100 ojIj<l>" ^lj-xo <l |»j__o<L 
. 4 j PC t ç-‘ lS’ij<L'j- s -_ojS’ ^gj l jj o4JÛj<L (_^ (_ L-ojS” jjjjûjjO" 
Windows 95 ^jOjjSûj ^LOw. oêj—jjSLLo L $(o( r ojS' : N ^ ^ o 
• MS-DOS ^jLjj^o jj ^j^-o^j aj ^j LjS” j jljL 4 j Loû 

<i_S' .<L'LS'ûj<L^_u__oj_S' (jl4_> (jjjj (jJj—Oij<Lj<L OOj<LO<U (Jjjj' 

.<LliWindows <J ûjjj’ |»<l jIjlJlûjjaj l5 jLS”<loLj<l 
Ljj> jjj ûjOujIjLS” jjljj <l! j jjjub jjj ûj<l>jJ jjljj <d jLSLş PC 
(_£<loLj 4 j PC Gatway, Dell Compaq. IBM cS”ûj ( _^LS'(ol r oji' .^j<l-u 
. Llfc ^»<Usj<L jL<L>Jj j lSLûJ t^jj>jljj> 
(.j^j^uu û jj> j<lIj<l *\ jL<S'<L s jljj>) j(S ûj4jîjIj2 CD- ROM 

<lS" ('gjSoi ûOûj<Lo lj (_SLjj> <L i ûjjO<L_u (_£<Lui<lS jjj OOj<LO<L (_Jjjj" 
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(•«44* ***** tf«4'j**J4* 


ijl J ^j^Lfe îjjj (jj Lj-X-Oj j jijLsj *J ^gC-ju j jCL Ojj-a <lS” îjJJ'LS” Jjj 

<J jJj 3Lj ( V*û • • ) .j^j (_JjiJ ^‘^UojU liijljj |»<J <lS" 15Lj C»*jjjJ uSOjJCiU 
<-5 ”îj <l5" J5” j<lCj><g‘ <l) oLojj—j ^LSjjL «_£jl5"jj ^jLU ^ULfjjL jrulj 

«< 50 jj>» •OjS'iijij jl jSi -ULuijji îj<l 5 jjJ>cj j jj<La (_JîjIj<l 5 <(j i_S"<Uij<U*S 

.<ULjI ji JÇjOj-^ojS" j ijjj jij Loj ^ U‘ij<L_< jjwO L ttJ-o*5*b 
^lj uSLjliLo «Blaise Pascal J15L_<L» <li ) *\iV <l) 

Assing Ma-) »jîj<lSjJ" jji-olî jjU <u jji" c— jji ^jSLjÇ-aU jj<l_J|j<ls 
< 5" <_5"<u<L<jij<(5"(j»j^*j jlStjLj jjj t jLw*ISL-o (_^jljAj *j ijÇoU j*j . (chine 
^Ijj-ui <u jCCLSijlijS" j <lS"îjOU jU <ulj3-ii jj>ii jl5"<uj5" <ujj<J<U' t_Sîj 
<C<_<j<u<l<o »<U jj <l5" <_SLxJj_S” <d ( _ 5 c<l5"<uoLS”U . Ijjij » L^C «_So_>j<l> tj__j£j 
cSLjULo «Libnitz j_J yj'io jjlji 3L- f • .1 jiii jLL_J jjjIj_S" jL>j<U' 
,_^jUj_ç_<oj ^jÇ—oU ^jUaj (SL Cj-jjji uSojÇ—«U ^jjljj' ^LoJo ^^Soclj 

(_gj j _«<_<-9jjj j<u< l) AYV L. J jL»s_o<lS"o jj . <(Calculator» (oj_<jL>) 

OOj-Lo L ^j i jSL_jjj i J jjj LjLjjJj ^-^j^j-S” <5 LL <<w ' Ij ^_jjlj <-SL_i LLo 

<clll_^_<j ijiij5"ij<J (_gj_i (_^tj<u ^IjCjC <(^ljjU» ^^SLcLjjjj <lS" îj<uI j5" 

((j<Uj__-~oj_S' . çSj L» <u <Ljj ijOijljSoJ (_jj_<j ijij<U j«JL«J <<SL'J> »L<w' <(ji 

. j<Uii ,_£jU 

j<U*S<J jL>_ji<l 5"<U ^yjjCSD^ jlj<U‘ ^^So j <Uj_w_oj_S" ^jijSL<_<jjji (jj_<J 
jljÇjJ jlj uSLjULo j ^jj Lj__i (jjj__4__ijjj <_jj__< ULU c_<_L j jL> jjcSi 

c5 S^cS'c^> j ^jc-o jljjjU .Ijûaa^a- \‘\rA-\‘\rV ( _ ? JL5'JL_ u 
\ <\V\ Lu .ABC (_£jUjj ij5"u___ujji jL^jO j -w-oji" ajljj j**- 1 u^ljijLL 
D j 8008 (_£jU<u Lifcli (_jjifc<u ^^SLjj____< jjjjjSL^ Intel (j Lj' L_oj5" 
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^ jjj ^ <-3jj-û ^A+tibjdS <0 jU \ 

• ^J" w L ^JjjS** Aj Jj-O^J jS'L J LS^Dj AjJ-WWÛJ^ ^■iJ J4^»CXj ^JJÛJ V 

î ^Lwj> ^Ulo j£ j zşj*j$ ^£4>&j — 

S lj5" C-W-h/Jji -lj4> ,PL ^*J*>^JjJ {£jAjJJmŞAjS 4j — i' 

• L?jU ^SjU^j Jj JJJ ^£L*jU jJjl> -û 

î Lcgjb j jjj ^jj-^ ^ ENIAC ^ 

• ^ 15*4-0 jj^^J^j V 

• Uî^jOj^ c>£jH ij-j^ tjii^ 

! aSLi ^L »^b J> IS”^L»J jJ Ai'i-J b' 

5 Ij^iLwujji l» 9 jj^ l£^ 8 j j^t^j^ ujLlJLwu ^ — N • 
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B5 

C&**J*j «ûojJU» cSLrt-* 11 

*i L>'-S»jL.3 4_f 

JcJ <^-jL»jj> ,jS*j»j_î_i 

i/ 4 -*' 1 cr’j'-^ j^—*J ^^/^Lşê*; 












B9 

L&**S*i nti j*j e j jjjji >** t/A >** f /$■ UNIYAC-1 



12 




B8 

j.*i .Ij-U ^jj^Jii jIj*î ^tijl^ *»** ^L^ui jy>*£*j j^#j ENIAC 

*J bjAîj^jS - j,*J .Jjj ^sJîja V- /e J (Xij*i>** Y /*' ‘jih j * 1 f* (ji^jJe j^j-at^ 
.c—ij« csUjlS 1 olj jLT V • • ^j** - j*?»j Jj • jj<Ij-Sj»j >-S 3 *S’ ,jiji tjijJS’ \ A • • • 
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((*)) ^»>1 yj sj I ')£ aJ j <( N» ^l Ju LLu j^j Il^jo {^£dS 

ijjCJ jjj J f'S’ (_£jLJj-3 jgjljCj «i 5" ^tLi jLaSOjÇoL j<S 3îe 
cf :Li'^lyj . jj^fjsj t_SL)<S (•) J <S<u<S jj j (>) J «lSs jjj sjLDji jj 

( . jjSsijSj l_£J *o" U- C jjJ j SsjOj-t-tuajS jL 

JJ *S“V. 4 jC-ûû “4 -J L-tj^ (_£ijS j jjj -_Ss_L_wJ j«Lui<l) |”£j<U^j Lc jiSij sje 
j (( ) » <l) j L—uSo*^! jj (jLjljJSi t /jj JJS j4—<-> Lt j-j o ^jC—i J-S\jLj (j V iS jj^—S 

aS” jjijLSL j lisûLusj^ »<d sj4L ^<l) . jjj^j»j LiCUS"«•» “J jLjj' 

( Jjjft. . . j jLS"^-———J L-Cj-o Jj-jjjj j 4-S(—— j i t_Ssj jjS”oi jj^> jjLylj 
Jj> «lJ Cjjj <*S" (_£<Oj6j<S jij ij\j ^JtLi jLS"<L i<L: liC'jjSLjj L <L<Cj j<*S"< ij 5jc 
jJ j ( ) ) ^l -L) (-—-—> jj j J—Ss ( Sjj Lj ) Jj4j V jJ (JLjI jjsi t LS"si Cij^SJ—jwL I i 

. jjSjsj lS(J<*S" (•) ^jjljjLî-j jj <S”(jjLuj) <û<u*S 

<tj j ( ) ) <J JûSijjjJ J~uSj jj jjjljj’si ^jj<Ub jLaSojj-j-S <L-a-L j<lS"aj sjc 

^jLJlj <S" ^LLjsj jaJ LSojjÇfc) . jjjSjsj lSU<S" (•) <l! (_£<S<l<jjj<l J—u®j 
( . jjSsJjSj t-Ss-1 jS" JjSjjL-u >jJ jjS"silj I «J Lj> jJ ^Jtli 
j<Ljj <l! 3L> <lS" jLcj<Ljj-t_j^jS"^j<SLL> ^^^SLjjJL-oL <l-o4j j<lS<L hc 

jj (•) <l! j jLS"<LlL_> ^gjljuI ju_ jJ jj ()) <l! jLljj>'si i LSL «—>L> j<L_SLS" 

. jjjSjsj t_SL!<S" <S"<lj_-_<j sj<LcLS" ^jIjlLL ; 

a! t jjjlj^ <Lj-Xj j jjjd —u <L<4j>lj ^jSsjLLIjj <jS" ^j<Li jLaStJjAjlj j<lS" sjc 

(jjLûjJ <l) j ^jLşlj ,jsj<lj-Ljj> jj Iisi jLL-J ()) <lS" ,Sj<Ljj ^jlcJjJ 
jljS” jjjL s_4> Lj (_^ajIj<u t—jLS . j^jSsijsj lSUS” ^jL»lj ^L-<jjjj jj j$jlj> 

<l! ^jLjjlj ^jJljj'l—<j— jJ .sjLI-lSLJ i jJj-S" jj<L_> jj <l_S" jS"<Ljsj_x_jj JJ<l> 

. jj^SsjjsjjJ ^SJ <S" j jjj^j-ojS 

^JLuşj^ —«_sl jSöJötjj 

(jjJs jj<l jLjSLj t jLjjL>L j jLşljj i-SLjLoj jj Lj j ^^SJtL^ jjj»<Li j<S" 

^jjS'LLu jj sjlji Jj^jt, I jjLS sjAj j —<—<— ojS" jJ Jlij .jjjsi _j> L Lw jjjljj^—oli 

Sjlj-uU <(JjS» <L> <lS" >-S<Li<L LL- > Jj"<L> <l! Ii jSs4L*L jlj-L <l! jS<LtJ JjSjJ<L 
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jijjjij AjJjJ Jlj jj> jLSsJ<Lj-t-t—ojS jS LSj SjaJ ^JjSj (jjljj L (jjjS 7w—i 

jjj J<lS<l! jjj ^jjxLjj—JIj ^<u j jLiLS< 4 -jjjjjL j ^j’< 4 <lj» j_S <l_—> jJsj_><l 

jjL-i<J (jjl>j<Lj bjijb ^jj jjS\ ... j/ li J..-- ... Ij jJ t ^jşSi ~- 4 J 4 . 

t-SçJLsi jjj tLjjjjSL<L <l-jj LSLLfc Llêj LS<l j jjj5Lx—ujji a) ^jjcSJtL 

‘ j-JjljjLi: ^p-jj j yLj ^jjljÇi- “-SjjL>(J jjj ( _ s S<LSjlj<L3 <Lj I Jj LSsjl_4_tj<L 
^jZjjjZj)) jj L<l <S" jLjjJj-SL’ j (jjL..'<L-t-- > <l! jj<Lo ^S-XjJj jc (_gjfc <g‘<ljjj 
I- 3 j4l SjW-’ lj - 3 jjjjij 3 j <-5 jL ((lSLjL ojji-Jjj ^jijjjift jL ((jjLJlj 
<L < ijSLji j(—osjLjiLj I-Lj»<lS<L ^J-Jjij <J j-j-Ju— ji <lS <LjSj<Lj j<Li T^jJtLuuSsi 
<Ljj j<Li sjLoj J<lSJ <lLLuo jLi Iij <l j_-_-_o jS <J (jjLjlj (jiiSt-ij ^S<lL 1 j 

c#i 3 jLoj jjLJlj .^jJijLoj ^jj-i 0‘ljjJsi^«jUL^i 

<jîajlp>> 


0 lSöjöJjg.x.AjogS ^gSglj jSjlS 

j<J j (jusi JJJ Jbjij 3 jl—oj J<S<U li jLoCljjj ^jLj a! jlusjj^xLi <La- jJ 
<LjIj . <L ( ) • ) (_£SjLuoj jL-a<i-tJ J<L_U<U jL ^Si 3 i jJjZ-uj—j-jjj <J (j-xjljL-oj 
< jJjSsi jSj lSJS t ^ b'tLi (( • » Sj Loj <l! j Ssj Loj CuSS I Jj<l) <S SLCa-J —-_u 
t-Sj u—S ^jjbj Loj ^a. . 11 — tu-t—uu S I -L Lj—> j L jijSjl—S jJ >1 StjJ j ... ... <tj S 
jji jU»<LJ j<Luu<J tt-- t t <J JjJi<L ^J S<L_JLwu>ji SJ<L'j_w_ajS . jjSoijSj 
tSCj ( ) ) j ( • ) SjLaj j<Luu<J LJ-C jSsjLaj C-CS lij<J S tSCuiJCtu*— <G‘lj 

• jjSsijSj ijjuuj . jJi 

8 J....X....UJ jjj Aş (^jjlJ-’" 3,3 ^S jSj<U djLuoj |»<U ^LSsjUjuL j (J-iIj ‘Lj<L*S 

<J < Sj<l_CjjjSj j ^j-JtLi jjl j-Cj <uS jj<Li j I_oSLjj—X_a (j <t___y j4_S sjc 
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Ij CuL i_S"4j 4 ] j 4 j<l)L> jji j4A 4SCj> i_SLXj cSLxCjL 

»A Jj 4j Y »j4-XjjiJjj5Lj (^jjljj"9j 4 S" ^jLjlj ^jX-JlS' (_£9ilj 1 4 j 4Jb C_jJ A 
4 J t -S*4 jûj L_oj 4jIj . Yû*\ 4j‘LS»i ljuj> ‘L jL> cci4& jj Y ^JljL> ^^-oSL) 

, 4jljL-oj j 4 j L (.) jl j— XJ 

•jsioj jLLj jlS'Lçfc jL jLSojLj j jLSLcj 
4 ) 4S" .i(Nibble) ^jSii jîjç) ^jjj-wj jljL>jjj S jCSjj>j ^tuStu 
j LSL c<j L 4 ) jCSjjj>cj (^jjcj ^^jCijjjoi jj j cci lSçj Cu L j_J jL c_u jlj> 

(Word) 6uig 

4j j^jSöi j»*^4j t(_£jLjlj (_£0j4ui_uul jS 4j j-C>4j9i ^jljX> t jLS^-uL (^>j4S 
jLSojbj_S 4 j jjLj ^j.I j—X— • > li tSLxjL-u 4 J uSclCjL 4 ) ji'Lj ^jj—S^jljoj 
(Word) 4_jj (^jjj-Soj jLçj jSûçCjL 4 ) jjLj 4.S ,_£<lS4j j4j .jj_c_>4 _j 
4 ! t_S4 j4Çuj j 4* ICj"Lj9i4j 4 )) .CÇj t-SÇj CuL At St Yi ) 4 ) (^jSoi t_S4j4Lj 
4 jI j (_SLx_XjL jL 4 ) cSûçc-uj j4& I j (jXjjjjj—t-j-ojS 4 J tCÇi i-SsXj c__j jJ4> 
(.ojLsijS jjj 4 Lj jLL 4 j c_iL cJ 4 > ^JijljLI^A 4 jIj 4 S 

(joil J j jLS4_ î __Soj*S j j LS4__--S5j4— _ 4jjoj ^LIjj (j4j|jÇj jj (jjjj 4j 
u-SL)4_S 4jl jÇj (j4_S4j t_Soj CjL 4 J I iJ 4j'J_w_0 j_S 4 J jLSo jl jJlÇj (jOjtUjCuuljS 
jJOjj^S (j4-S4j 4 J 4Sjj_>tJ (J S4 jS4j CoL ^SjjJ> li(5ç> jjj 4 J .jwS9-j9j 
(jLo-Çfc jLjJ 4 J 4u"LS4j j4j Llfcj LSti-j jA jjj j4j4j . (^j—uSûijOj I_SJ4_S 
j(_C_J «KB >, (j9jÇ-u 4j 4-S t—J Lj-JS 4j jX jj . 9jlj_uS jL>j4j 4J 9J4j i çLjjS 
,_£0 jljlj 4 ! jL-S 4_S (j>4j j__j4 J jL)9j4j) CoL ) • Y i 3*S<l! ^SÇjjL 
. 9 ( \ * Y £- I ij4jj _ _ oj S 4 J 4j t Ojljjl j ) • * • 4j I i j i Jj > (j4ul jjj 

<SLii ^S^j 4_S4 j . 4j ) • (^ljj 4 j Y jLus4J0 N • YS 4__S 4 j9j4j (^Cu4_S4jjJ9 

(MB) ^ojÇ-L 4 j j (KB ) • Yi) 4 j 9j4jIj4j cS oMega Byte CoLLS-uo 
t_Soj jCjjJ jj4_S4j 4 J jLSij< 0 j_w_ojS ^jLlji ^jJ|jçj 9 j 4 j 4 j . jjjioi jLc_J 
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(SLI 4 S 4 j 4 S jjJ ^Ç-uuuwuu |» 4 S 4 j SljSJ4i j4jj_u__ojS 4 ) j 4 j .(^SjjO j (SD 4 S 
.CjjSoJjOj j ijLoi ^jStuLuU ^JLÇjçi ,_£((ijS» 4 J (jj j 5 j 9 j 

tSJ4_S jLSL —jj L_ujIj . 1 jSj 9 j j jjjL jj j LSoj4jj___—_oj_S 4 J jj_-o4j 

(j4— ij4_S tSij (jXjj ^jjJS 4 J ^oStÇ (j4>9j LSoj4jj_w_ojS 4 J 1 (jj—Sûijûj 
4 ! 4_-oûij4_-u j,4j (^J LSûj4jj_-u_-_uojS 4 ! ilj_uSoijOj (SU 4 S ^Lc_u_>ui 
(-SJ 4 —S j4jl jj —S j jijSsJuU jjli^S jji ( _ 5 JojLj> I —_j‘4j' 4__S jj-C—uujjjljj 

■ l^jSûijOj 

(Bit) ûlu 

tÇjjLclj (jtStij jjjiSj>o 14 j 4 -LijS (jLS 4 j l-bjSLçj (jiLoj 4 J S Cu_j 
j 4 j I IJuJlÎ 9 jj 4 j 4 ) ^ J li ((Cjj 4 _S< 4 —uû (j » jij_S jj 4 -> 4 ) £ I I ij 4 iji.iMt.iuiii.oj-S <J 

4 -S 1 (j 40 jLoj jji ^Lo 4 -Xj jtL_u 4 J Llj 1 oBinary Digit ^ojljScjjS 4 j 4 _Cj 

4 ) 4 .. U - ,u.ijj—xSJtu (j 4 _S<Li jjj „x S jj —>j c«_uj . j()) j (•) (jXt—jLSojLuoj 

ji 3 S jji 4 j <S I-SLutuji jL ojSli 4 J 4 _x_ûu jjjCSjjj>u jL 1 Iij 4 jj_u—^ijS 
i^jL ((\» 4 j (^jLSujL uuL jo 4 _S (True) <( Cu_ujji» jjojj 1 .X , ] jjj -Jc^ 
jj 4 _S (False) «CuuujjiL» L «•» jjo-LiLcût — l oj 4 j|jj_SjL .(joçoi 

• t j4Ç0i (_£jL ( • ) 4j ^jLSJLuL 

j 9 j 4 jI jjS ^Çi'uLIS jji <tS jj 5 sj jL> j 4 o 4 ) tSÇjjJS lûu (^çl Jul_uuu- J jj 

I iûj 4 j| jjS ^jjLS 4 J J «) » (jûj Loj StÇjJS |jJjjj 4 i> IS 4 J 1 4 - 14 i> (^Jjj-JtU 

tSçjjJS 4 J jijSjoj tSJS 4 j ^jSoi 4 -oÇj . lioi jLLuJ (•) ^ojLoj S<ujJS 

C 4 JL 4 J |**^ 4 j 1 jjjÇÇ t_Sç_ol_i 4 j ^-Ç-uj uSujjJS (^jSLjjj 4 S tSç-jS jj 
(C1 *^.î^) • 13 (jSçXi-ûj 4 j (_ÇCtjjÇj (jXuCijjS ^jSçoL^j 

(Byte) tiiuU 

o<ulL> jji jjljioi LuJtC j jSjj_>cj (^jLuJlj j^So-i jS<LC_uj 4 Sjj> 
jSL ojjjXCujli IçjLJlj (_^jJûJj 4 -uo jS<ç 4 ) jLjStCÇj 4 jjj j 4 > lOjtLjljSL 
S .o(Byte) CjL jXi^jojj^S 4 S 4 J j<L .jjç^Slj jj'Lj (_gjLJlj S-jjŞ j<ui 

CuJ A j 4 £ jjjj 4 j . lij 4 j'j_W_ 0 jS (^-Q-CutU-U-LU <J <ÇjjL_jlj (_^Sîj 4 _uu j 4 tS<u 
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i aJ juujj j Sojlj—- ij ~j 1 jJ Lw. ! i ijS 

ASCII {American Standard Code For intormatin Inter-) 

Jh (_ 5 S>u_r_o<u ^ijl Jjl—-—ui (_^xx— j£jjjS)) (change} 

. jjj-SoijûjXJ /OS |jû(Sûj<Lj__^jSjjSL-a (_£<Ujjj J <S . JuftjjljLjlj 
a 5" A j jjjjjSoJXj (ASCII) j5” V (_£ 0 jX_u jji 4 j aj£ 
ijj 1 » . jjjj 5 »j xj «Extended ASCII» (jj-Li<i— uisj<u ^ASCII) 
.(jj j^-uSlj (5* Y û j N V A jj Ijjûj a 5" ^j-Soijûj 
jj «uûi ûi (jjjjJj— u/ûjsu ^xx—jj jû jlj5ojj—5") EBCDIC # 
«Extended Binary Coded Decimal Interchage Coce» (,jjL_jlj 
cpJLK Jj) .^j-i^ûijûjxJ /LlS" |jjL5"<uj<u> û j<G'j__ujS <l) (jjjj <u <l5" 

(C2 4jlj^j jîLj 

» <b ( LSsjj<Uo<U / L5"<U-JJ_ji ûjljub-wJ (j j J-UU- J cb (_Jûjl jSLjjS) ANSI 

((American National Standard Instiue 

,5 Ajöglj 15696 jûaSjJ ^&Söu 

(_Jûjûjûj5Ll) (_J<lS"<U < j<Lij-_*^jS (_J((jlj-oL <UL><Uui» ^XU.'j<Lfc (j-li 

<(jj-j--jjjjjj5L-o» j<l5"<u <uilj (_£jL> (CPU) (^jjjS'oJu-Xj <lS"^jajjJûjL 
i_/ jLo—L IjLoj<u<- <l! .<uMPU ^ojljSujjJ" (Microprocessor Unit) 
(_jj|jj5" CPU .<oL. ; jjJ j (_£j(_ji_oj j (JjjU-jS" jji <u< l5"<u »«-■ <l5" 

. Lûi ÛjJj<U (/ûjuLuu j uSUj5 
/i jJûjJj<U <l5" (_J<U<UoLj<U j<L) I Jj<U>j<l5ûj (jU—«—— . < (-Jj^ijL> jjj <l) —) 

jj . L>oj >-5u j j <c j__^j5 ^j L5"<u-<5'j? L> <-— <5 . (<u^—«<u <u (_£j<L>j_^ojS 
j jL5o jIjJUj . L5o- jjjUUj5" I -5<——o 4 ) j (SuLL 2 ^jûjjUj Lol ij j—<aj jJjX 
oj<ûL5<uo5jj <_£<lx><l>' (jl5çj <l) j<Uj r --_oj5" ^j<uifcjL5<u <l 5 ^jLScLoji 
. 5oi (^j^j uj'L> (_^jX«oL jj j5ojljjUj j oj<c(Soj ^xj j<cju_«oj5 u>1 juoj 
jjj ^Lo<Uj <l! jûjSjoj jjj-u <u jjj51»<5" j j5 <uji jj j (5 <ujj (S/j ojl jjS — Y 
• L' 8 ' 5 (jr , . < Llj i (_s-»jjjj jL (_^jûj L^j 

l£jL_5jjjIj<u ^jlij—5 <u! jûj_S jûj c50<u_5 <u <jSL.jP t yL_5ojli_ r -5 -f 
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j LgjSoi Lo-X* (GB) jojÇuL 

jj) . oj <u<u j I _r5L j j_5 (^j-Soi ( 


j <l5 ( MBN • Yi) Giga Byte CuL (SLS 
-xjo TB jûj__i <u <u5 Tera Byte Cu Lljj' 

(C1 *Jljjf jîlj jûj*Jij5Cjjj 


jöulSl jlS 

l.u<u LLo <l5 (_joj<û jj 1 <u_J jL-SutLLo g-jk jLj-> Lcc <u jL5<uXjL 
CuL A . ûAxj uSLxj uSLijS jSL' ^iûjju jL_cuuL ^SajjUjLxj ^joi < j<Su 

Yû*\ . ju (•) ,_£H_m <u sj<Cjj5L jL ()) ^jH_u> <u jO<Lfc (^jj_5oi <t_5 

^jûjX-Xi <u CuL oj<Ujjj5sj j LS<lu L jj_o<uû j5 .<u<uo jj->jljj> (_jjijSj*SLSçj' 
())))))))) (_JûjXC <U j5<Cjlu jO<Lfc jLuujjjxUû j<S j (.) 

\.u5j jlidj Loj j<U jlI jCj 0 (jdj Loj j<U uUuS . ûjUjj—uj>ûi 

^Sxj ^jj'< l_c—< jj Xj j<Gj__^jS <S (_^cLûuu jS jj^<uo jûljj'oi \ \.L 

<j>xS . jûi j (, j Jj j _u__ojS <_^J (SoJ Löj- 9 j L j<uSIJ S juljJûi <L>I j<U . (JLXj 

. Lxû> j jLaj u5oj (_^j<lS1jS <u jjljûjjS <uljLj ju> 


jöJg^uogS ^jjlSöjlAjLjuuu öXgS 

jIj—Xu 0 (jjJûjju (^ujuljju-oli jj-jjJ jjjj_u__oj_5 (^jLS oijlJu(, 11 - 1111 .u oijS 
jljCJ <0 ^jLJlj jjjSjlIL jL (ûjjJjJjJjj' (_j(5uj <u!) uSoj jS ûj< u'j___ojS 
jS I-Sxj (S 0 . jjjj L uSsXj (j (Sx-uuij-L <S_i) u5oj jijSli (_^>S^—-jojxS 

Ij_u 0 (jjJûjj<u ^jS_>ûj u5L!<S ,_£j> <u CxuujL" 0 uSoj<Lj_u_-ojS j<l#> 
jjJ ijS <jXjjjS <U' <_jûuuJjXj CiSjli . jjjj<Loûili <_jû><Luu <U jjj j Sûj<L"j-u-wûjS 
u5<u_jLJ<u 3S <l) ji/ <Uuui' jj (jjlj<u ^j'L< u /Loj S ijjS ^/(uIjjS Sûj 
0 A (j-wuj jS" :ûjûjL 0 jJ LLu (_/<u<u jjX . (gjLJLi) aSujXSjoj <u ._^x———jXj 
<L l‘lj jgjuûlj IXuOÛJji <jjCj—uu-ûjS <J J jgj ))••••)) l-UiS<L> ,_£j<Llj_uUijS 

(_^<0<^ <u ^û jji ^j<uj__<_*_oj_5 ol_5j<u < (ju M ^x..,,> \ \ * * * * \ \ 

<U^J<U» jlj—ÛJ <l) j(, X—uujulj j jjSj3L (_gj (S uu < 1 (feûjj<Lfc . ÛJ<L-X—XX u j—juiûi 
.^j5L ijS (_£"Cûuu-uuu ^yjju <^_> <u jSûj<Uj__oj5 jXj /Sûdjlj-oL 
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(û jSlS^ (jlSûûuiöj 

D .ID i)\j6jiSj j u^i-şjJj ^^Syçcy jLSslsjSli) jL jjj&j 

jJ I JjD j . j a}S D .jjj-i-5{Jjij c5U<l 5" jLoj-îji' j jIj-LXj ^JjSlijj i jJ9j 
^jjij . ij5Ly jLoS"<uijLolj Ajjj-S" j j -jj j-i <5" i^jj^Siijij i_SDjS" jjij ijj>jjj 
jj LLLfcj LS"Jj «lS" Aji— oLjJj jJj .jiiiJbjL ^jJjij jL ^Sij*5 ^ûutj i^SijsLui 
(_£<ux><u" (_^LSLj D ^LjLJlj jL jL ^«S"ij<Gj_i-*^sjS" jL «o'L?uij j<Cij_i-*jij5" 
CPU j 5" jjj-Siil- I-SLx— jj— . L . jjjft ... jL j<o j —j-j-oj5" j-jjj-i- j jJIS’ d.oS’jj 

(_£«lLJj<L_5 jL D <lSLj> <Cjj jj j<l) . Kj IjJj C-*jiJ ^jjlj_J_ ><Lj (jjlj_ Cj 

t ^/ij j— ^^jCij) . jgjjjSîi ^^jjj <l I j jjj"j-i__ojS" j-jj <L j <l I j ljj> jjjSLl 

Lj<cr <j 5” <_SLxjj tj .,ji<L jji <cÇj5"ij JLS’ij.Lj ^.ij . (Internal Memory) 
^ <^_5 uSLxjjij (ROM) Read- Unly Memory <y{j<û-LCSj_^> 

Read Write Mem-) jjj5"ij jLojj* j<ljD ^Ljlj j ij<ccjjj>ij ^jLjlj 
. LsLlj jLS"jjj<ui <u ^j-jjij j>j<CLjlj ^jjljj'ij CPU <*5" «RWM» ory 

^jl5"<Cjij ^jLCS jjL jI j <U ujLjj<u5ljjj CjjjiJ ^j"<Ljj> :<_5<UijLij5ujjj 

j ij<ulj ijij (juAu <Li'lj < Ajj<LSD<Lft <L RWM ^ j ROM ^ jj__C5D<L 

<L-jjLjlj j^j CC—Jij ^jljj'ij <lS" < <Lj(j_jj_jj ^(iDyjlLlj (_Jij<Lu"Lfcl Jj<Lj<U 
j-> j j—Ij <lS" LSLçuij jjjj—5i- j-j Lîj jjj Aj'jj jAj6 . <lS" (5DIj 

^jLut RAM) «Random Access Memory» LDij ^jLclj <u ^^ç—utj 


jL<Lu»Lj<u (jij<u.Ujj_> ^Sj<u Lcc <uS"^LS'Cjij ^ij_S"jl_S" ^^û'^ljJ j> 

D jL>uSLj Ljc ^jii-LXj (_£y>jLylj jD <| D" <uLIj j4j .i(ROM) <ujjCjD 
IjojD (Non- Wolatile) j<l_5<uIj C j5"<uij_x__C <y j LSij jj<m> l-çj_u> 
l»C ( . ij<CjjjjU DLjjLylj liLijLS" (_Jijj ^ylj>y ^ji'LSD <U"Ij) .ij<CCjÇ-oiJ 
j Jjj_w_oj5" ( jj<UCfcjLS"<U <yjj jAJii < <ul -Ly' ^C-aLj j < ( _yLS'<LL:jS" 

UuAj öj Lo Ij j ) . ISL> 4j ^jI^j U 

j'r’. jDîy CjDjlj jyljj'L J ij<uCûj>u_y cr i'<Uj<UjD (j.UyjLylj jD ^j-S"ii 
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<u-oL j<y u5Djj> ^yljjij <ûjji ju . Lii îjjj<u (Relationa Oprators) 
L ijj'Lj <'5yJ t yLS"Djj D tjUy ^jJjy (jA>ijii LL LSy (jjLx <lS" ,jjjjl J 
D ijjj j-Sjtj jLjC— oj_S" (_^tjC j_S" (jjjL-juS" jaj u -... 5 -D j tjjCoj-S" 

. (SL ul> tjtj<Lu jj ijijlj> 


69 öjyjDgSöû jlûJ I AJlS iSöy öJ ûS ^jöûllu göu ^û-il j 

<uS" <yD(jCy jD (_£{jlj <y<ut l-ULSCPU jlj-L D <lS" jL>j<y ^^SDyjljLy^ 

< jjSDj jLotjLoL j_x_jCXj uStj j<ut C<y < ^^j-Stj j<luD jLjLS" I jj'Lu <_S"<yD 
(L oDjl jj^ D <_S Djc...._> <_Stj aûI j) .ijCj_<y_oj5"(jjLylj (jA-c-Ly j_S" y 

j ^jjCu *( 5 J 1") J (_jCy ) t j (_jCrf A LS'ij j —.jjy jjSDo a5"LC-uXj 

jj jj Lj j(5D_y (.jûjLoj -UX>jA& . j<ûljloj jD (_yu_y Lj jjj J ^^j—u ) V A 
^ lS->L_JL; ^ "'*■ <>’ J'cD <ûji Jj) (jyti jj'Lj jL_ s _^<U_5DI J __X_> 
^iDCPU D j^j5y j<ujD j L-C .- I L y Lju jj. 5 D L ^^C-y Y*Y ^5DCPU 
^DDIjCçû Ij_oL 5'L D j ^ji"tj j<luD jL_c_y |j_c.Lji D"<y D b (_jCy *\i 
jjj c5 5’<y(^yj D j<l 5 jj'LLo ^yDjji (C3 Dlj^y) (.(jjti jj'Lj 

Y • Ij (_£_y<uo jlj> ^yLSOj D jj_y l-U'15 <_5<y D (ju<*5") • jûl jûc I j j'<uo 

. jjjj tj<^Çj jjljjiJ (_y«5" 


IX, 156 jöJgyxogSgjSyjo öJ jû-iûXjjL ^gögöjö^SöJ 

jjj D jljL> jjj . jyiXjjjjy jLojJ jjj jL5ij j - _ -_ _. jjjj.jjSL-o <5Dj> 

D jjj yjy j<*^ . j<u5ti j_>j<l_uD jDj_*___oj_5^JLStjLj5" IJtSL j 5 (_^lSLx_> 
(_ s SDjj_—_jjjj»jSL_o < j L <l5 ijj_—-jjjjjjSL_o D *5> jL5tj<yj r u_Aj_5jjSL_A 

<y <_5 «Coprocessor» jijtjyjL (_^îj{jtj5DçI ^jLaj 4_i<l& j Lj_SDç 

jD .Cyj jL5<y jL5ijDj_ i -*u»j5" (_jjl jj5 ^juljC-> (j^ilj (_£j < c-u cÎJjt (^^CujyiLji 
tjlijS" D lSDCcu <l5 (Numeric Co - Processor) -yyijLj ^tjtjt j 5DJ 
• Ijij » LiD j j __jjjjjjjSLy» D ji'ljX> CjL'j<Lu ( ^5<LyljX> <U j (5<Uyj (5 
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dSdj'J l-uJ 4»taM«Wû4jfc A^* . bj A *mhfmAbS 15" LwC 

^jLj&j jaJ 45sj> (c^Aj jIj jJLjjjj ijjsi jL jl5"<CLu JJ-AAJ6 <0"lj) Oj^UjûjjjOi 

ijjL <5" (_ £<uû>oj jij ijjj jt u& . jjlj£" c^ujji ^jtjjjj L-d jj» (jLoiLo <l) <lS" jj<û 
Vol3til6 J<i—Slj ^gjjbj jDoi SjiJjjjjjiii ^<Li"<UjLjlj Lj9jLS" (jjjjCi’ ^jjljj 

jL ^fjjjjjj-t jL_S"9jljj —*j ^jljj^i CPU lj<uL_i9j 9 jj—> jtd .Storatge 

9J<C_.__jjjJ /9j<U-Ujj_> ^fjjjj jC-Ioi ((9j_5li» <C-J9j |»<U <U jj jijs ~şjjj—>>j 

uSLjIjJlLj jgji-Q-j CPU <lS" l5LjLS" j<l^ j^Ju DL> ^<u ^j^ji-ui . (RWM) 

• SjijjjjjjSi J j jZ Zj j<i5"9JI jJJU ^ftjjjjj lj<Uj9j J<J 

.Qjö^ iJjjûsjLûuuuuö^ jlg^ öj (jujRAM ipllöûjöj 

J jL 9 RAM j<u ^j^u-SIj u JLS'<JLi^_r <u_S" Dynamic jRAM :L»J*Î 
<u> o. <" ,j9jLo <J <u_ioj 9jj_> j<L> .cuj5Lu jLS"<ujL> <u) jL j j _-_-I jj 
(j9jl jSLjj-S" Metal Oxid Semiconductor j_JLi jjux_-«_5ç ( jj<L<u<ui > 

J<U9 . j9i9i jjjjjSi <u! jLj> (JjLîlj ^*5 ( ^5"<U9 jL (jIöL j 9jjj(^5Çj (MOS) 
jLY 0 • I Ju_5Lj<U_5j> j<Lfc jlj__Jj <u) (Jjjj Aj ) 6 j<Uj (j|jj |»Ij9Jj<Uj (jj9i A-jj 

. (jl> û • • 

jljC (^jj-Jj -U-_5 jj (^jj^j^j^r (_^9jL < d RAM ja) ^5->i 

jj> j 9jjjLfSLj (CMOS) ^jljSLjji jL(MOS Complemetnary) 

jO (_jjjj Aj < 9jUCj9i j^ Ljj 9J<L— J jJ L jj^dj <U0<i (j Löj LS" (_£0 jj Aj (_g ■ .i.. jLU 

<ûlRAM 9jj-> jAj .C>ji jL5"<u Ij ^_tj- > <uL (jj<u j —__-^j5* <J <ûlRAM 9 jj> 
CjC°jj’L5" .<uji_j<u <u jLj ,i -j r; _-oj5"(joj<uljj5" jjûL ^jLJlj ^jjjrij (J/L 
(j9j<ûljj5" <u j<5" <5Lj> < jj5 9 ij 9 j u5L)<u5 <ûlRAM 9jj> j<J j(59j<uj___oj5" 
c_j|j <50jj_ojj"(5" (^jL jj-«<Lfc jjjl>L oL5j<û o(5"<û jiL <uolj j<û LojLT 

. 9j<uû<5L 

ujJli <u! (j<u59jLo <u5 CMOS <u! <u<5Lo (Jcjj> Static jRAM 
<u j jjj ^^jToojLo jj .^i l5çj (oj^içj u5oj j C-i-j_. i l ji -û<u>) olj j(5<ujLs 
9ij<u5"<u_jjy L <û jj j_5j 9j u5L)<u5" jj . Li9i j-*j L9jL_5. ^-o j_ 5 jjj (_j5Ljojj 
•L-( 5l j li (jj>“L ^jLûlj (Jj(j9j( 5 (j9j<ûljj5 (jiuL cçjljj"9i 
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jjljj* 9 i CPU L_J<o . (I-U-C— L L5 <l) ji<Lj(" <uj ^jjL <lc_i<u>u jj'Lj 

• 9j<LÇjj>j <Û-I9j jJj jL ^jljjçu 

<J j(_jjij5c_jjjji ^jj(_5 u) li jL^^ROM ^^Jjjj <u) jlj—51i jj(—_>Ij 
-û<u> |»*3<u < <uLli j<u-j<u j(_5oûljj_5 <ujj j<ufc 9 jI j_>_j_jJ li(_ûL_-oj_5 

jj Lûlj 1 1 ij<c>j_i__oj5" (jojojoi <u) <u_> L<u (j^pToi <u5 <u<jb ROM ^Sojj> 

: ^ Û^Çjr 1 Llj<û ^jTûjT (jjj> (j-j <5" < (jjLC^' 
(jLj<û «Programmable» ( c5 jj J jû<u-oLj<u ^LIjjj ROM) PROM-) 
Prom Progranner jjL <u 9 j<5o_çuoL jj*<u jUiL j_> Lûc ^j5oi 

•Uu?j(^(j 

(_gjA <u j^ji"oi <5" (ojOjjj j ( _ r _jjû<LoLj<u (_^LIjj (_jROM) EPROM — Y 
u5oj(5 L .^<u>Oj ^jLûlj PROM Programmer ^jL<u oj<50jÇoL 
.(jjÇjli j<u*j<u JLûIj>5 ^jjo j^j^L (jjlij<uj_i__jj_5 jL <û oROM j<L 

ijjjju-j (^jSLjjjj jjj<û jl jSLjL i (_j5o9jL jj IijOj-i_i_oj5 (j9joj9i<J.»*- f j — 1 

(jjA<U j(CiL 1 SjijjjjjjJ (_Çi<Uj<Uj<J oL_-JjL-ÛIj j4j j 5L" jj_ii-5oilj ljuCj<UÛ 
*)l. 9 j<LCj / _ 5 oi (_ s jjjjJ<l_oLj<u (jjj^Jj< 0 jj PROM Programmer 

(C2 

<u<u#s ^fjjtjjj* _oLj<u j oj<uûj__ (jlûljj <u_5 <5 Lj ROM) EEPROM -f 

<u Iûjj<û j(5ojljS(ûj<u> <Lj(_ûlj <5" (j(5<ujjûjjCSU<û ojDjJ (jjjb<u 

<u5 (joju (^j j j(5"o-jjjj-AjL uL jjjjjJ j j(5<u_^<UjjL ojLJji (jij-Sjl-5 
• SjijjjjjjJ jÇjjOi I i<5oj<Ujj^oj5 jLJ 
<J jU-jb ( _ r 5<u(5c_ufc <J ROM <u5ûo j IijAjj—j—j-_oj—5 «5ojuûifc <J 

(_J9j9jL ^jjLûlj j j£_i5_C> 9jIji" (jjjjÇÇ .1 <UCjj<Uj<Uo jij jj <5" lij<Uj^j_oj5 

•LL*t> j*) <^^ <^ 

RWM 0 L RAM 

J <u5" <Uj(_ûlj j 4 j 9 j 9 jCj-_-j_o j-5 jL <Uû<L> 9 i (_5 <!j<UoLj<U <Lo_jJ <-SLjJ D 
oj<u5ji (/jjCj^jT J jL oj<5oSLuJi u! j( 9 j<u 5 <uo 5 "ji jcu>c (_^(5cj 
<u (RAM) L5oJ_jj jjjjj—jj oi j_>j<uc_-j|j <ui" t-So-ûoj jL (Joj^t—u ^oj <J 
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j U Lylj lj j L-5^^—d— aJ A»o-JL> ^-5* oCj LS" ^jj jj 

^ CPU . öjj j->jjjj CPU ^jljJL> öjlij^ j^j öjöj^j-j-^dj-5* 

(^jJL3 L> ^JjJ j^jfc ♦ 1£jI j 4^-0 ^j15*<l5j^j 4j ^jO j ^-LLC Jaj Lo ^jl Ijj U Ij-L> 

li" jj<L> jl5'<i-a5jj ^<CL><ij <iJ <i5" (_£<ujLûlj j<*j ^jjljj'si j 8 -VjL jlj 

^jLylj ^jiXmSI j 8j<i5>ji ^5*4 jV <J . Isss jL-4_-j jj»> ^jjLoL OPU j_5"lj 
. I5si 4 j15" j<u j<u4 ( jXjj5j 4 j 

ögljLûi Jj6j 

<1 j^_> j jj (_£jXlsL <5Li ^Lij <u «C3ch6 Memory» »jljL_u ^^Xjöj 
<f_5" ^jLJlj jrulji j <ulj_5’ jJjjj j jjj<L*j<J jjj jjj (_j5ajIj-J> <u <t5Ljj»j 
^5_0 (_^5Xj l> j^5 <-5"4 j4jJL_'4j < L5*4i jj4j<ûJj-L}j5"4j_w<J 4j OPLJ j< jL'<J 
■CsJ^ijOj *i j/L> CPU JJJ Cj-Jjjjj 

«Shadow Memory» (öjSli 0 ^««) qjö j ögjji 

4j jij5jL5" ^J L5"jJ j^jjljJ4i 4-5" jJ4j J—I aSLwjJj «4j5li 4-.—. J » jJ4j 4 jÇ -.. j 

^ -__w.— ^j4j<Cj t yL5"<uLj<)u i_5"ij ROM t ^jL5"<uLjjj ^xj’j5lj jj j<Gjj_*jij5" 
j L5 j-w—- y <G 4jj_ö L j j 154jJjj—wwöj5 jl jCj ^j L5jj Löj- 9 jj__j5 U44jj4j4 j 

. jj--5jijj! wSL-_ji j jLL s_5ij 

oLûllöûLÛuj ggb g Memory Location qjö j ^plSûCL? 

ijjIj<u <_Sclj»U<lC <J jjj j<5J<u ^L5<lILo Uij ^5 ^j<lw ^-Lij jLljjii 

jjLi jj-> ^jjLLJjjL <u I j5LwjiL5<Lu <l) lSLJL <l 5 ,_£4jj> j<u j<u . jj<i5L 

J_' j jJij (_£4_îl_> jjî' j_ 54- l-JLwiiJ<L_U (_^Xj4j ( j« i*. S -Xw-i L J<U . jj54i 

‘Cwu) Uoj<c5jL5j<u <Gjji jj .^j5ii jjLi j;j> <l 0<L jL ^gj LL u jj L 
.^jj>u <lLL> j<J lSL5<u <J ^jjljj‘4i (lû<l_i L ^jLcfc jL <®jLj 
jj<L5ii ijjIj<U ^SijJwj ^jjjij < 4 j<LL<_<jJ l5<U<ÛjjjC jj‘Lj j4j<Ujjj j JJJ jj 
<CUjj5i J j-'Jjl - <L__jjj ^2 j-Uwj <_54j J.....5ijJ— . ij < <Lwjj ^Sjj-Ujjj j«5«J 

.-Lwfc. . . jL OjL5 jL ^jj_> 4-LXj' ,_£<uL <Lj_«jj ^jij-LLw l5öj < jjj_ui jj-Û4> 
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J jLjljj‘4i j4_54ilJ li<LLj4j 4jj > j<u) jj) ^ *lj <i__5 (_J4j<U jj-fc Aj 

Uninterruptible Power Sys- jlj>ou ^LjlU^-ojSLujli 

j<J jljj — Xj jjl — _jlj ^jJJj-51 j ^^ulj__j'<u_ajlj jj (UPS) j4jlj5ojj_5 tem 

(jîûlj jjilj-i - 4i <»_5(_jjj‘L <u) <5>-jjj__> (UPS) • jjj_5 j4j l5J<u_ 5 liJjLjjj 

. 15L jjjli j4j j-w_oj5 ■ j-‘ (j4jj (j>4-_<«4J (j4j (5 j4JjjI jj5 

»<u <l5 Llxju (_j4iL> ^jÇjj 3jij54jLÇj RAM J <5Lj ^^Sojju- :a 
jAjfc (jjLulj IjLöj( 5(jöjoljj5 (_^j 15 jJ j j —L> ^u(5 loIj jjjljJu>LXj RAM 
<L<Jj<L«<i<iJ jL>jj (j4j<U jjfc<U <ijl RAMj<U . L5L lj j 4j<LLXlXm4i jj> l5öj 

. jj 6 j (5<U j«_oU" 

(^g jlao ö j 5IS) i 5 jlf>öuo ^yuö j 

<l! jL5<uj<uo <lLLs j <»_oLj<u (jjljjo (^jLj<u<u j<uj_w_oj.5^jjöj <5 Jöj 

j(5öj<L>j<5öj j-oJ_ _ jJ jjj i jj j_Lx5 jjj . ^->s/j j_— -jl> j-' <^j50lj I-Uj> 

j<l) lSLx_u/<Lj jjli Cwu4Jj<U<lI (jiöi <*_C__<__0<Uti a_5 jL5<U-oljj<U <iJ jjj j 

(^ujöj juJöi <Lj4j öjj> |»<U . jXjöili IjRAM (^jöjöjöj ^J j Lj> (^jL5^_aLjAj 
l5J<l 5 (_jjL><Lo ^^Xjöj <J <l5 Ij Lcccluwwu *J .Virtual Memory ^jl><u 
jl -LsjjöjjjAj ^ L5 J j(5öjljjçj jL j(5<uLj<u aJ l5ll_<aj LjC jj_5^-j ^j 
jL (_j5öj*J (^Xjöj <J <5ji jöj<u < jjj-Löilj bj<uj_wwoj5 (^xLöj <J j5^ÎL> j 

. jjöi jj4> l-Lj(><U (_gXjöj 

Buffer jiU 

<J <l5 (_£<ûLu<u j<û jlJ-Xj <J jJLLtSoj j (_j5Lj<uLjL jj <l5 <5çxjöj j-wjL 
j<L>jöi jjL i.i.j I j /jö-UjLjIj (_^jL 5öj_X_o L l5öj jjljL_> 4jJ-,-» I j.X.■> ,_£jljj 

j CPU jllj—_X j lJ (jjL_wilj (^SOjLjjJL <llc<l> jl j5_s (_^5LLIj <l» 
jj j<uxj‘ li<ûl j-xlL jL jL j<J (jjöi LjA>j4i ^jLîlj /jöJujLûlj (^Lö jC«L 
.Aj<U jÇsL 4j jLoXCwjjXj <Ujj J<U (IjL<LC_u <J >1 JJ»jL> l5öj j<u) 
.j<L>j4i ^jlLlj /jöXjjLûlj (jjXiL 
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(_£<uÇj 4 jl jjî) . siIj i_S" 4 j L_Jc IjjLS" >-S<u <tj J Lj—_u ^LSjaj 

(C5 

«i5jlg4>» QlSöojjtJglA 6 sjlj.iI j 

<J < jjjuaj jU Centronix ^iLulj <u ajIj (_£jL> 5" jL 54 _uj 4 jjlfe <c_ulj 
jtfauJl^ <c_jIj CsuU <J 4 jjj j<l4î 1 îjujlj5"ii ^_jj jjjLfc ^jjij ljj‘15" i_S"<tj 
(C 6 *jIj^j) • jjj’l j*> li 

jlL Lj gûj_jj 

s-S"u <J V'Y <_$) (jA ( _ 5 JLS’<CLsj»i <J jLS’<uL_şj c j-jjjj4___U' (jjij < j»jjj 
j CPU jlj-jJ <J ^jjj-c jj (j-ui uScj j^Uj jL lij-L-oU jji jlj_xj <J 1 1jcrL5" 
<J jijii jL jj ^jjî-jL ^ j 15 "<l_j jjijjjj sij-JiS . aSLj i ( _^jl5’i j*joL j jjtj 

: ij^LuJj 4j jjj5ii 4j|jtjjj j4j . jjii (^>4CU> <Lljijjj j4j (_£ 5jj 

jlj-Li <J jL CPU j jjij jlj-jj" <J jL5"ijlj-LXj A_S" jLSijljJsjj (jj»jJj — ) 
ijSsj Ls<s_J Cssuti ( _ s jLS"<l) . LSiJsjj j>jjj Lfc |t - , Ls<s- i -sj (j^SLji ( _ 5 JLS"<lL<u 
ijLSjJb <J <lSLl_S"u jLSijijjj ^yjjjjjj (jiilj I -J<'-jj—s—fr-°j—^ (^Jj-*-^ 

•jl5"^j/ 

^ J^J-tr^J-^ sjj’.O (5^5- uSA* ‘5’ l)L 5_J J-A (jjöjJij - V 

.Csji jLSaj |CLs«şş>j ^IS"<Lsu<u <J ijijl jSLjLi (_jS"<u5c> 

jL; lSA 4 0 4 J DjjjLj^ lS^L LpjjLAj- 5 " ^'LS"L_şJ> <uS" 3jjûLj5 siJ^J 

. LSii jij<u 


i^jlgjögL? (jjlSûsJlS g jJLoJJlS ^1 jl? 

j jLS’<uLji <uS" <uS"<Uş_iljj> I ij<uj_ş^uij5" <d Clocl Rete jÇ_ijjl5’ ( _ # jljÇ> 

4j j jjjj_Siilj Isj<U‘j___ş_ojS". LS"<s_ls<s . 1 jljCLi <sl . IjjaJ jLSijljJtÇj 

j j<u_su<ujj> (jîilj <u jjj_ifc) .jjj_Sii <uIj_xj (MeQ3 Hertz) jij_ifel5L»ui 
j<u*iî<u) a_şjljÇ> j<L <uS" (^jjji’ii Ij5"<u<uS3> jA* <u) LtjLS"uSjl>> <UjIû 
jA4> . sCj4 jLS"<u j<ujşş_jij5" (_j l5"ijLj5 C—LS ^44> Lj L j< ijDjjLjS" ,j<uS"<u 
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j l5cc_su <U'<ujL (^<UL> j<uû <uS" <ul> jş> jJa> j<Usu <uÇjS"tj jLajli lj<L (jCCjtj 
.ijl^SLj Li jj><u ojujL ^ Lu-ş-ijj L <u 

^ajaûLi- j<uû ijjij (_jj5<LL> j <C—jj (^j-UCu jljjj aj <u<uk ^uUşjjljLj* 
<U*_şj lj <C_s<jj (_^3jJlsu »*3 <Uj <^jj>_şjj' s5"<U jjljj'ij l-U'LS" uS"<U <u) jjij 
^5 5— ... a5" l5ojL5" <uîj<u juaSji (_^5c_)L> <jj Ij-Jj ja-oL jjj_>a> jj5"i4 
Ij aCC-ujj (_^jj-UCu »*3au i ijaCJ^suii jj_C_ûj jij<Uj jjij j<uL> <U<U>ii ijL" 

<U<u5iJ j jjj_>iijii <C<_sujj (_jjjjj.su (_ 5 jL5<U-aL <u5 s5Lşj'L5 Lûijj<UÛ i a_.—J 
jL Ij jJij (_^û5<uL> »*3<U i ij<Uj_ÛJii <uS"<U3jj-Lsu ij<U> CssuAjA—i 
Jj-J>- s5ij jJJi (_^su<U_S"<Us>ljL j ij<U-ş_Jj_>u L-şj ji_> jj Jja> (^j—SiJ jSJ4j 


jj j L5 <uJLşç5 4-) <5 4jI j jjj_ 


^qISISj6.û) qISûsj. 1 Viûgjûsj 


j<U ‘L$jşş5iJjij s5J<5 j5<UtL<Usu <U jL jjl_S (^^LjiL <U Js;şj^su4j' jij<UULsu<U 
jj .(^jjj5iJûşi jL(Jajj) jL «Port» j\jjj<uoijlj 4 _şiJûijşi 4 j_j 4 j <5 jajjLçS" 
ij<5Ll> jlSjii s5ij j<U>jJ jjLşjlj j jisUj(şşjlj jjC-oL<U CPU jaj4-ss. -u4j 
. jji j 5u -JLs4i . . j |*Jij-o j (j-jj lo < j 5<u5jJ j4js>4j < 4-ju Lsû 

(C3 

j5jj5Lj5 |»*3<u i jjj>jljj> I -5Ljj<Uj_şu_oj5 <u! j5<iCşşşilj jjj> j »jIj 
«Parallel» s_-jj 4 jjLfc :»ajjj Serial JLj_u |>45<u :<J jCşjj <uS" j<ulj jjj 

(^) 


jlSöşJllJJUUÖsLul J 

(jjL5<Us_şjlj jL RS-C-232 (_js_şjj <ulj jjL> <uS" jLS"4_JLj_u accşjlj 

jAsynchtonous Communication» < L IjjI _S" l5<u <u) jjLaj-i<u 

J <Ujşşu-oj5 jij<dsu<U J j^ijşi<U jj j5!5c> (C4 4jl j^j) < ([jjjj5ad_ 

<J j 54_<_şJ (j— uI j5lj I J4j I jjJ <5 . JCsû . . j aSsj L> l5CJU14i j j L5<UoJ4j_o 4j 

<Csjj4jûja4 uSLjljsUûşi l5jj 5 . jjjJjÇjai u5"<U> (_jlj4 <u! 54şi 4 j<5jjş||j (_^5jj 
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J >\J jjj < jjjJiili ^LSij^Gj-j^-ojS" C+JLJAj <J j»*î<U jCij- ir --!>j£ 

bjijjb j<Ub < jJLt-jjJ jL< lS" i j<Uj_w_o jS <L> jj'Lij ^jij jj<L$J Lii j<Gj__jijS 

J 4j J_w_Oj_S" ji- ^jl -Ljuijd-J jj jLS'öjÖjJj jd-yudJ j LS'jJ j— 1 J ——-wOj-Ş" oj JJJ 

«L> <A_S* ,jiLj (JijjL jruljJiJ <Li" jUjLSi jL_J<L-jb' ^(Slots) lSL_CJ<lS Jj<L> 
jLSij<J' j.i». ;i •ajS" ^jjöjjj aJ j->j4d—u>\j Card OjLS" j*JtJ jL-Oj ^jjj 
j* Lpk) (jSooJS ( ><U-' si (.jJ-ri YY (j^J‘ L 0-S-?-^jk" *Lj>S jr 1 ■»J*C !t Z-j>4-j 
«Cart» .<s*—& ^ (^^SglguJaS j (_ 5 “-t 5 ^ ) *) (_£_x)^S j <»SLi ^^-—> Y*Y 

j<Uj_«__ojS ^jjjij jLSLjJLLfc . j<L-*-> îjjj<L> jjj>jljjj> ^^jSjJj jjljj'ij j LS'jjj LS" 

Expansion Mem-» ^_>l Jl-Xj öj4j ^jj .UlJ.U uj 

jL> ciöj ^jI jjLjLJ Jj (( ory 

J L ^ J J mfmJmmAjS Aj J i—û ^ 6 J 4 j jJ jLmM^JiIm^ 
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A^JjGUoL I Lj<L j -wwJjj" <J jj<-öjj LS" .jjj^ jjjLo lS<L> dj öjAj\jAj <_Sojj jj«& LSjÇo 
.Oji jlS"<u ijijijSLJ ^LS'ijlijS" jlj*J <l) j oLS" jSLjLi ^JjjjLjS’ jj 
j J «S"i - J« ji t >ij ^S"i jA—U . ç_J ij <J CPU J l> jjj l -U ISLjJ l J«> i J «—> I -SLjjJ 
cL S 3 <l-S <l! ^^Sij <(—<1 ^j-V.0 j CPU jlj_xJ <J ^SLj^LjLfc jj li<Lj'LS" j<J 
^jJbjjj <l) j-S"L L]gjSii ^gO-oix .1 (Wait State) (jjljjijL> (jj'LS jLS’<Lu<L> 

. LSL jjSj<Lt <Û<Uto 


jjlSûgûjûAS-J ^ljj? 

^jljJL> . ji-U j»L*<U Ij<lSj> lSLj a) jlijS" j L j -JLo jjlIjji J j LS"ijiji-^S-Xj 
(lS"<l><lSj> <l! jLojiji" jj_J-o) MIPS <u jjjj<L> jLS îj< 0j_-__ojS" jij<ul jSo) 

•L£jj^. 8i 

<d MIPS *\ L<Lfc û <o'LS"ij jLjljO> L—_ L > jLS'<j- i - i --_ > <Lj ij<Gj_<__j»jS 
j MIPS ) * * Ljjs Vû jljOi S jL->lj-x> jLSLjj^_o ij^jj-u—u-oj-S" <I-SL->4-5 j> 
.<Lilj MIPSY • • <J jj'Lj jOj(S<L>*^4jîj ij<Ljj__j»jS" 
jLSjfc ^uiij ijijAjj-<-_-<oj-S" jAj*i)<J jO-oL (j^->j<L> ^jJijJi jJjAJ (jjlj-X-> 


lSgl> ojj j(S"aj ijtji jSLJ ^j LSj L& jj <S" j LSL_-> j jj^4j ^jjij 
^ yk) Sjl^k" L 8 jO (yl-P -si (jr 1 -r>k) J*-*r’' LS ’ (jjljO> -b<L> jA* •<>ê i 
. IJu |» LsÎaS j O LS" (jj Li I Jj" (S" lS<li 

L^ijjj (liijijjj i_S"<L> <l) jLS"<L<jj<G'jLfc <COj (jijjj <G"Ij) jLS’ijijjj ^LL -Y 
YY (_jSojîjjj .(jjjSij (JjLj j jjjjjjSiilj l-G'LS" lSaja) <lS" jLSijljj-o 

L$jL -Jlj ^^jt _J \ *\ ,jji jJj jji SA—ÎAj l-Lj'L_-u lS"<G <l) ^jljj'ii ^^0 <_> 

•ÛSjikkj 

(jjljj'ii I jSoj'L-S" j<Lfc j^ jj—-__ojS" olS' <L><LjL_<j J<L ,jij jj < <i_-jj ,_£ijL<Lis —Y 1 

. ijAj'l Ju (jSo) 

(joj^ri-^*' (j^Ljljj' ,jj<u*j<ûijj j ook jt’j <L o < V Sr 1 jISUoJ.lS j jLS’ojl-S' 

<J jSLx—jj<u <lS" < <uljjç-oU j<u <g'Ij < l. ' — j-_ J <u LSLSjii ^ijS ^JjLS 
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i ^jU I $ ^LJ j}Z dj\ $ LwL> Aj \j jj^öROIVI 

■absjjZts jLSsRAM ^->1jL jL <_/jj<>jL 
jLS<i_Usj sj-X-iu i jLSsjljLj <Uusj i jLSsjXLîL jj jjj»j <J l&lJmAj —*\ 
jJ^Ssi <lj|j8j ol> jj jLSêjljjLXj <S ^ji'S ^^SûjSjXIi <U jLSsjUsL . jjjs.sl.i 

jj^-jjj sjljl j ^^jjij . LS"si lj ( jj_ r -_Si.>jij jLS"<i_j>_Sj j i <J jL 

jJ—S"jj J—S" < j^j jj ijAjijljjiLxJ Sj CPU jOj*JoJ J—S" jjL_JJ 

jjIjJ l5"<Cjsj ijl-j . 6 j<UujSjjSj jjjjj îjj-jlj ^gl— u.jIj CPU <Jvji ^SLjj l> 

^_So<_S" I-jj — 1 j —ş———ojS" jj jij-SjLS" ^j LS" L ROM ^jLSL—oLj^j ^ûjjSIj jj 

jJ jL j <oj ^.'. -j S jijiji- <Oj j-s- sjjj LS'j- '- .- j Ij j Sxşj jJ jLSsjljjLij V 
j lSolOj IjjLS" <-S"aj <J j IS"a_JLj— <cl_jIj .jjjj-J'sijsj j<cj_-*j>j5" ^sjsjsi 
. jjljSsilj ö-j jjjj<L> I jû'LS" <_S"<u<J jlS"<ujj<OjLA <G‘I j jLSLjjlj-a <c_jIj 
ji_Ss- (J|jj—-»jS" sjsj-û-ojj LS jj-jL' jJ I -jjjj-w—ojS" J jLS o-j-L ijj4 j <—LhS' A 
.jj>si sjjj<u sjJjjLjS" j<S"<u j<u*S<J ji<SsjLijj'LS ,jij> <S" 
j ^ j^j^ojS" ^cpuj jio^jAjj^ojS^sj ^ij^jiS 
jjjsj <0 aJ L—> jJjJ—S ( j-__Sj-şlj IJUjL-jIj ^jJSj-SIs jL SjOj Lfc jjA ■ .’4j 
• Sjj'l jj> <S" îj<G j__ojS jjj jLxiS ^ljjijL> ^>jj Jj<i>j<i> < (_jjljjijL> 

ej-jrSlj jv (jjlj^jjLjj c/^Ojb ‘W jL-^ll^«- j - 4 j jLSCPU - N • 
jjj jjj j—S j-jsj ^j— . <SIjS3. gj LS<u Lq j jS. s_S«-31j jL jSs jIjJOj 
<uj>L^<u ^jjjj-Slj jj . (Register) jL ,_£j_SLL3<u_j jxJs-u_<_û <ulj_j> 

I ju> ^SL-Jij <u_— - jjj LLjjJ j (jj Lji<oj jJ j LSijI -/ ^jjS^uj-UsjL 

.jjj.us (Accumuulator) sjsj.SjS^jL <u 
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(*0~< <»-<« rfojljAij^ 

,jLo<uLj j<uu,<J sj<u-_SLjj! ^jSjI jj <d jLSsj<uj_ i -*_ojS jj>jL js_SjLS- N 
( • ) ^ul—Ssjl—oj <J j-ij—Sjij uSJa—S <U <G'lj (<_^J<LljjS ^jJj^tjji 
sjSjjo>jljjo> (jLSOj <u ^j—SsJ <u_S .S((ö_jji» ()) j <(0__jjiL» 

<U (( ) )) I iJ <U' J____ajS ^jj LS<U__Jjj_lS\J<U 4_*Jj ISs-LXJk aJ Jjj . û j^L-Io^Ssj 

aJ jL» . (jjLJj-J ^ULo aj (♦) j Ajjjja^ ^jLJj-S (^ULo 
U Lo Aj (( ) )) J LSLlww^u li' J J L'aSLuJ ^ Ajjj-C Jj ^mmJ LcJ-Û ^J liLwJdjAi' 

.^j^j*i jj^ ^Ulo aj «*)) j ^j^Î 

^j Lo ^ji" jiöj (j L$*6 j gLLi'lj 15" c^JLS j c^j töjLoj c-^JjAj j-^-^j-i" jAjfc -V 

^L^jLSaj (jLjU jJ (_j-^JJ (jU (iLoA^j jA-*-y^J (JöjLoj . LSsi 

ijû_jLri L_I<ufe j<u* 1 j*-l 4 4jj (j«J_jj» C_u jl_>> j<u* -jjljjjjli j‘Lj*-_ojS 
N • V £ j<us . juxjtsj uSLxj uSaj<u-_Lj ( jj-__jjL Jj<u> jL jji , <SLx_XjL 

jlj-ji ‘L (j4i f, jt i .‘V. (jjLSLjL-uL jc _ <uo o <u .<uXjL IIjj uS<u jûu-XjLLsL-S 

j ASCII jL__ij,jlj-_L «—S Qjjj L uSjj jjIjuLl_ jijS jLSsj<u j ____>jS 

. jEBCDIC 

jjjj-w-ojS Jlj uSsj <uS <uCPU j<uj___ojS (jjjsjL jsjsjs jSLx) ,_£<uS<u — V* 
^jLSsjojI jScJ j oL>sj uSLjj j< u j __w 0jS ^LSsjLjS CPU . jjSs j Sjt .<_ 
o<ujL ^jS-uCPU j> <uS ,j<uLoLj<u j<L .oLsj sjjj<u ^^SLjj) j ^sjLoj 
jjljj aJ jLSsCPU .j>L Sjjj0-j ^Sus ^LSjuCPU ja .<,jJ jjl j -• jj> 

. jjljL> sjLsisi (^Lxi 1.0‘IS uS<u<J <iS sj<ujLjlj (_j*jjSlj 
-UJ> jL uS<Uj uSOjj-___jjjjjSL_o ^jjjj (_jljij<L_ I ij<Uj--__ojS jjj <J — S 
(jijiji-USLJ jJ <ulljSji-USLxJ j<Uj J__S < <U<UiS jX_ijS iSJ_ij L (jijijSj-SLxJ 

• j'V 4 - OjÖ^V j’Lrt> 

jji .sj<uxuili (jj<u_<u jL j Ssi Ij ^Ssj<u_ (j-ooj S jLSsjl jJlXj CPU — û 
sj4—X-XX j j->u jjljj'sj <uS uSLxjjsj : <J juXjjj <uS j<ufc ^Ssj<u_ ^jjij jj-> 
^_>ljL . (RAM) jjL__ilj <u (JLx_io_S ujj^SJojs j_ ^Xjsj , (ROM) 
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^ROM j ram jljXJ <J 4ja ciLjjjljL> ^ — S 

1 <U—> jjl><Co ^Cjûj <<J Owo<U<U —V 
j a 5L <i_ilj I j jij j -t—i—ajS <J c«-»jIj #jj-> jji î <*-*-*> jLSL c^ lj (_jSj<u — V 

î bjjjîj} j Lo L5*4 _wO 5jC j <UjjIjL> 
s j\> j^lj tj-v.O j j<*Sl'j (_j*i®j —£■ 
î ÛjAjÛjI_j!Lui<!j <-SOjISj& ^ <U j<Cj--JijS" ^ljX> — û 

^^j CPU ^S" <iSL jljijS" jj—< —*L 

I jl-jL j j—5" jJ <—SL j j L L û j ~ ■ ■ <u (i j --j)) jJ ^j—’ j-Sjûj <-SL)j—S" ^>jj V 

S ûjL^jS" 

T <u> li jjûj ûjX-j j û jljLui (_j-Jûj <jX^L jl j*j <J jjljL> — A 

S <u-> (_jjljj®jl> (_jja)L> î aSLIjIj ^ <u j<cj--j»jS" (jjÇojjIS"^ljX> —^ 

î u~> jûiûjujL (jûjûjûuSLç) aJ ci—ijjj-ö \ * 

• L$j-S"ûijûjxJ j LSUaS" oL *<w 0 ^ jj j lS"ûijjj j L j lS"<uj LS" \ \ 

î j^Sûj uS<ujjLSL îLuL ^ jLS"LSjûi jL jûjjj — \ V 
^ <d jCj-i-j-ojS" (jjX-ojjLS" < Lo<u lij<u'j r w_oj_S’ <J jLûjLS" jûjj j<d"<u - \ f 

. jj-J- Cujiûiûj C—j u jûjj ûjxS*4j L^Jj 

S ûj4jj L jL-u4j jji < jJûi (jj4jli Cj-jûi jlj> RAM <^LS<Ujûj - \ S 
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(C4) ^djjj 

jn jC j3j >jj -> jj j 

3j£±—» 3*—* u^j—S 

J*-» Jj* ^>ji*-i ■û'4'*j*ö-s-î-*j^ 
J**jJ* J^>jî*i j RS232 

. QuSstljlll* 





û 1 


o 0 0 o 0 1 



A 


(Cl) 

aJ pl/jA* jj iJJjStijtJ iSJdS 1-ljiS CSiA *J «CuL)) *J jjLj ^17 .in J&IJ jj 

jLlJ A (j—u *j*aj j*J *Jji jj -oo^ j^j^j j^*^ *J <-S*i*Jy tftJljîw <j< j <-*J*î 

■ la«i 



(C2) .jjûjI, 
jiSdCdj j EPROM 
•IBMPC jjjj-fAjSjJ^A 


(CS'lj&j 

Sijj[* j J Lj— (jJLTjjjJjjjij 

jiij ... »jS c—jj *J jS£ç>j£ jJ*» 
*jU-*L‘ j*j‘ JLi/ jJûŞAjl/ju . jJla 
J*ö a ; fj-A 3*-?*J c#-AJ*jj*j j< 

■ *l «!Aj< jIjJIj-î^L j*î .JJçjjila 

. j_iLL .jjjjJjJ*: i^ij^j (jojL^ 

■ -J—1> ...j*£jl» ljd-lj ^jS—Ji 
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LSaJ t ijaJ iSn jLj-JilJ 


MIW L'L'LlinijNi-n 

Inlcl 

Inlcl 

InlcL 

Motonriu 


MI'I'S Vllair 
mS-LHhMnddl 
IBM PC M-.aÎiv <-:i 
A|j|Nk' MjijJnLusih ! 
IIIM AT 

|HM PV2 IMhkIl I hll 
I '(UILpLl«| 





i V? 

2l?'' 41 

■_i: 
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j^SjySKJ ^ ^ J* C-SL) Lo ^djL*0^ * I ^£.AJJL3 <J ^JJ^J* 

j j-*— ^ <>’ yojj^ &<>* jjj l£ s j^j j W >j L-°j 3^ <y. j*->)j*-> öW. 

^.jjll,.* j l^jJ (^SljOJjJk . T ) (_gÛj L-Oj J^ AJ (jj jJjlj^J jL (jj J_u5jj_>tJ 
jJjIjAj jL jJL5jjJ»CJ j jJUm jJ j<lIj4j jL J>bjj&£ jJÛi i oLS" 

(_£jJI jLaj j jJ j5"L c5aj»j Loj j4j_^;^j 5" ^jOifcj I5"<u j<^5 <ujjj<Lfc . o ^ <u ^ 
(_^<uûjL oj j4j <l5" (_j<u<loLj^j j^j) j<Lj__^j5" i jjdJ AjjjjJjj ^ij jij5" jLo-uiL 

.^j5L ^jûj (j>jjiûi 

■^4» tPXni^ : *r» 

jL ^^jL^j jL (_^jl j5jjLjj (_^jj-> <l) (jjûi jL5ûjJoî <J c5ojiifc 

,_£ûjLoj ^jjs j5LjLj i IjLûjLS" (_£<Jjj-*j <J <*jjji jj jj ( aJIjjj »a) cSoj*Sj5Lj 

(^jIjjûî j Lu_<jjj L j (_^i—j ^jû j j j5\j j I jii (_£j L < (jjûj Loj ^jjûj j 5"jj Lc-<l—< 

•L^ 


g3g6uuwlj ^jOOjjlûlj ^jjlSûjjjolj 

<U Ûj4j4jjlj_7_ui4j j—>jJ—Jj < j—>jJ— ..jIj jûJUjL_jlj (_jj L5ûj_l_0 L 

<5\jj> < jj5"ûijûj Iij<0j___oj5" (_JjûijL> jjj <J j(5"ûjl jJlIi .ûj<l5ûj<ijj__mj 
. -j5" jjj—> jj ûjûjûj 5LJ (jî5"î—> u>ûi j->jJ..I-IM.*Ij ^ijjjZjjj jj jL5"ûjljj- 
. <L-J jûiûJjjL (jjjûj jL ^gSûj’S (jlûj <L (_g j-.. 1 .uj lj j(5"ûjljJ. 


ijlSöuoSg^ ^gûCLpûLi 

(j<ci>jj" I jjL5ûjjjj__-oj5" 5 jûjujLJlj (^jOoL (j_jjjL5jj j jjjJ'jlj—<L 
(_^Jj ûjjJj (_^L5jj Lu j ûjJIIIukLûJ j<fJj_-oj5" <U <3jj«o ûjOL |»<Li < <lL5"<u5jj 
< ûj Loj < l_j jj jj j<> aJ ûjjj L^5sij jl5"<Lo5’jj (_^ji^jj < ûjjjj-_—oj5" j j L«_j 
(^ jL5 'ûjIju Lû_ j <J (_^jjj <u j (j>®i (<*—*-j(i?) l5ûj < (_^jj<i_JL> (_ 5 jL5'Lo_i* 
j<Li><ij' .ûjl j_5jûj îjj_ <lI j<L j5L_ijjj jj DVORAK j QWERTY 

j Ljj_oaji ûjûJj5" <l |»*3<l jjj->jljj-> (jj^Lk) ûj<Lj5jj jjl jj <5 j5<Lo5ji 

(D1 (_j<l1j <lIj^) . jûiûi |»L^<l j5 l 5L 
(^jL5"<Lo-5ji ^<l-_><L' <l ûjLoL jjjljjûj j5<i_o_5jj (_j<c_><l' (^j5ûjj_> <J 
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§ 6$Uj<U i4l£6£fjdMd ^fê 


jL ^jSûjV (_jjOoL ûj<Lûiûi ^jLjlj j jj5ûijûj ^jLllj <lS" (_j<lI ji-oL j<l 
<L l j-1—oL j<L • jijjûib <L5"ûj<Oj__-oj_5" ^jj J (jjjj<L j ^jjjSsjJj jL_>jj 
jjiSL <lIj_x_^iL j<L (_^*jL l?»j<LjAj . jj<Lj__-^ij_5" L5j 8i8 -VjW5 jlj_-X— uuj 

. jjî5u —SslSLi uj> Jj<L> ^uu (j Jl—ujjlj 
jjjli ÛJÛJ<Lju_oj5" (^Uuu (j(50j <J 5 <i5"<LuJjLjlj<L (^jluuujlj jLuuu J 
(JLo J—5<L . î_î jj—o (_gjû. 1..IJ>.1 LfljL lîjlîj—5" j jlijLjj <J <I_jj(_jIj jL <jgj-5ûî 

^gûj<L <LjIj < <lL5"ûjIj1_1j (_gûj<Lij_Sj_5" <LLj(_Jlj j<L ^jLifcjAjûj (^-tLj_s 
<LLjjJu j_>j<Ll_ulj jgj_ 5ûi <LljljJLlj j<L .jJjj__—oj_5" <L'I JljûJ j<LLlfcjL5"<L 
jj>j<Ll_lj L jL . Jj( ûj<L5<i_0-5ji j<Lli-<L' j<i_i*LÎ<J (jjjj <L <l 5") J<0j___oj5" 
. jgjiûi ( ûj<L (5"<5(—.O ) jAjVl) (_ ÇjJjAj l5"jlij-_-oj5" 4ÛJjJj 


ûjö-a (5jLi gljXu (jLu^jg 

(^-oL5"L jl—oj5Lij (jj<Ll<yk j<cj < < oj_ 5 <llijJûj <l_ 5" jL5"ûjljj_ij j<l-5 

.ûjjjjjjûj (_gj<L (^ii>cj jLjj5 < <lD ii (_ r i<5"ûj<Llj5L) 

(J<lI<u <J <_SL_1<l ^j5ûj <lIj<l! jjjSjûj >_5 L)<l5’<l <l 5" <L<yk L"<Lj_iL Jj<L> 

ûjljj»(_gûji_ jjJ . ji^jSL (_gj Li ûjaûjjJj lSLJ ^ûjiJjjj jLSûjljjij 

: <J jLLjjj 

Date Field Jili» ^jjiîjS" :L»hL 

lSLJ<L- oj.S' <J Uu—uûL j jj <i_5" (-L(u_s) jl-)ûi jl_5"ûjl jJlIi ^^SjjU*cj (_g<L5"<L <L 
(_gj<Li_SljL5"(jjlij<Lj___oj_S" <l! <lS" Lo_ii jL <ûjLoj <c_j j<la) j<li_ 51 jlS" 

(.jlJûJÇj 

jj .jjjûjli jlj_5j(ji (_j5"<l (5Li_><l) (jjûi j(_S"ûjJLi_s 4 ) lSo-1ûi<l (_j5jjûj(j 


103 



4j ( LS'U J.V.W - 1 ju 4_S4__>jLu j3 ^SjbjbŞ 4—1 J Öj4iliÖi (—Sv .ft ^ 1 9jljjli (jj 4_.u 4j 
.{£ja£sS jû-uJ ^S 4-1 aSLjL- V »4j jöj4j| jSjöj jjft 

(Trachball) jiiUbi qL lS.u ^LoLj 

»4j ( 4jjjj5jIj4j ^S4jöjJCu4j » *J'4_i ,^>öi ^ujL j^Sj uSLjC-U L) ^5L Lj ' L. j 

4j jl jj_jj tLS’juj-f j.*Î4U 8jjjj4SU<U ,3j4_jj ^CuJu <(J 4_S’<ljjJ > 4-S’ Sjjj> 

•(SjJL?—uiSi *SjljJ> jtLfc jj ^jû— uiSJ (jj4-J 4 j (jujJj jL ^-S"4j4—>(-Swji (jjjSi 

(D3 

Joystick öuoötS ^^omö^ qL qIS^juu ^öûLuiö^ 

4J < Sj4j j —<—woj-S" J4S 4J jjj-S (jj Li jj L-j4_> <lS 4S0 jLo 1 < j LSj —j jtSL-j- 

. <L-J_ i j j\j ijj ^jujLo uSöj .*34 j l( j>öi (J-'jLo uSöj I Jjj j-SjLS jjljJ 

(D4^40, 


Light Pen ^SIjggj jL ■*■'■.■*■ ^öJö-9 

(^fjL-u^) jLjL-u4ji ^SLûjxlI^S 4 J 4 S sjs-bjLjlj ^jLjioU ^jS’Ujj 
( PhOtO Cell) lS-ujJ 4j j L - ' . '— 4JS ^SU- 1 U—X_>U-' j (j (_S4j4_jji—-u J lS-im-J 4j 
. Sj4-X-X-ju_XSL_Xj (_^4ÛJJ 4_juL-u j<L-u4_! ^lJJSJ j4llfcjLS4j J (^J-Ssijsj (-SLJ^uS 
IJ ju<jj4-j C-L 4 J J <_SL-L_J ^yij_S j_lfc 4j jj ^JuJlliS ^LJJ 

jjj <lS <iSLiLi-<ijj_s 4j(Ssj lSL-L j uSLu'LS .4j4a (Photo Cell) >_SLiLx--ujj(_s 

j4j (_£ÛJÖj4—u (j4_o_SjS I S cSLXj LS 4 J (jjlj j4—u4j ^jjljjS <_S_-u_-J 4j ÖJ L.—4-fc 

8j8j8lSl) (_J4S4 j jj ^^SLjjISLjJ ^jSjU. 4ujtj j>jU <_j LS»jl J4j» ^jŞJi J-jxLljj 

. j_~ i j> I aSijjsj ^uJjSjöj . LSu) ^jul jj' - - - j -j - jSLJ (j^S^j 4 S- 1 j> . jj-iidj 
^jiljSjjj C —u Jj -Xj jö jJjS 4j 4jjj j4& (jjSlj I-Ujj> ^jjöj <J <S"öj4jI_SLc_J 
(D5 *Jlj^() . Uöi ÖjJj4j (Jjl ijS 
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. jj^SL ^jujSLj j ^ 4 uiSji 104, 102, 101 

4j"lj jC-uJ jL-Sojiifc ( jJöj jl4jl J (j-'O jJ-L‘*-?J‘Ou 4 j jUj> jLSd-oSjJ 

Öj Loj j jj UjuuOj ^jSj4j 4 S (JJjöj Loj j L-Sl-u4u j j4jöj ÖjJj4j (JU-ujjJ ^_^Sj4j 

... F1, F2 4j 4 S jjdjj-j-u^jS ^jlSLL j_s ^J_JS jLSojci* j j 4 jöj öjjj 4 j 
(_ jj.UjS 4 ) 4-S . 0 ENTER (j4_oSjj j 4 **j ;. v ‘j S ç j.q. Sjj jjjiSjjS . jj 1 U 

jöJUjLUlj (jj-lsL 4) jLSöjl jJuXj 4j4-0-SjJ j4j ^jj'jSI J 4j jUSöjlj-LXj ^li 
‘ öJöjöjSLJ j4S4j jU 4Ûjjjö_ lI 4jö 

Öj4-Söj4jIj 4j C—ulj j 4* jL-So— 1 <U jj}—> jji jLS4-_o-SjJ ,_£<U_X-J>4j' 
ÖjÖjjjJ (jLS jj 4 ) jS-J^j j4j|j j^J 4j jLSluj4j j j 4jju-u-ojS 4 j Öj4j4jjl^__-u4j 

(jjtCxJ (_£jfe4 j jLujljJ ,_£<UxU <S ( Jlfe. .j jjjLÖ j jjjjJjJ^j' ^PjjUjS) <_Söj 
.jU 4jjj4j ^jLifcjS^j Luiift jL>j (jjjjj 

«iSuwuo» Mouse (jjjglo 

jLjJ j jöJjjLujI j (j^i-oL jj^cSLjS (juijLo jLStUouSjj ^<ll>aj jl jj 
4j j^SloCfe (_Jjjj 0 <tS <_S4jLo-li (ÖjIjiU |»4j . öj4jju__J»jS (_£jaS ^^>4-1J> 
j4_u4j S<U-ujL Jj*SJ> <U .CjLSö- JjjljS 4Söj4jju-uuojS öjl jSLjLj <—SjjuJ 

•(jJ>>öj (_P<uS 4 J jjîj-SLi* (öjl jSLijUj 4_l-u4j4_o j4j j4j jj 4-S <S’4j.4l>4j‘ 
Cu_u4j4__o (^jSL (jjujlj 4—i_j>4j ££jljJöi Ö^r-X—oL |»4j jûj—Sjöj <-SL)4_S4 j 

jjj j-jL» 4 J jjjSjöj t —SLI)4_S . j>oöjjj4j ji^SLj (_/j4J jjj j ,X'Lo-p4£> 

( 4j4jö jlujjojU ^juOjuJLS<UuO jjj jLS 4 —UJL . jtS^-oSji (_£4_->4j 4 J öj U Lu 

jjj 4-S , 4j.Mechanichl Mouse ^iLjLSu-o (^jLo jL-So_S<ui 
jlJ> j4fc 4j j 4j|i (jöjöjjj 4 J 4 S <_S<UjS 4 J jjjS^Öj USLJ 4 S 4j j j^juSöijÖjl) 
(jujL (j4>tSljjJ <_Söj li (j4jj) J jU ^-SOll j4-u4j ^LuLft 4j l-Uij> (jjjöi 

^jlIjjöi <uljyj_> <J <uS <_S4 j 4-oSji jû 4> (_jjjSL <u <(jjjj_-uöi Mouse pad 

4j4-fc jj^SLi ^^SO-ujL (D2 (_J4jjj 4öljgj) ,j4SL ^yş-^ClJ* ^jS^ûLjj 

^jöjLi- 4_S Optical Mouse ^JLjjj jU ^jSL-L-C' ^^-ujLo jjjSoj 
^tSL-ujLo <uS ju-uU t _jS4j<U>.S4_-uji jC-u^J J <uSLi- l i' (_göj4ÛI jSLi- Ji ' ^jC-uAJfc 
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Scanner jûûISow 

6jj-> jAb ^yj\jj'iS <i_S" SjêJ-ijl—jlj (_£<Ss-ii oLî j<uLSw 

cSftj c^jmjjs) îjîjaJj.,«,,.-.„.< ojS^jjtj jli <o'l—>u cSjjl io. xû jL >oo...._..»jjj 
J<i-jjJ <—S”<4j 4j<Clj_«u0jS ^jjjij jXuuX) (_^jjS IjjdjlSwi <J »*^!<U <(_£jjSjj«S jjju^L 

(d7 ( . ^S'ijij 


Graphic Scanner i^SLil jS ^jûûIIwj 

<cS" _slj 5 (_jj<JlS'—u jLStjajLS-«u j_jj'jj xu j j-j ’<~£J<i S" <ij 

j L5 "J--Sn .-. ^ I> ij J-j ISw jjjj* j—jj L L-u . jXJiJJLj j L-—-;<Ujj j j iju - 

. j*jLj j ISuL-w-uu j (jjûij a3L> jjljj'ii 
(jJij aj l> ^uuju L xj cS> jjlJj îj ^u—uJ ) *\ J ^u—uj A (^^Sj-Sl^S {£jAj LS-«u 
lfeijj<i£ . jjjLj <-SLiij Y 0 L<L4 s jjljj'ii j jjjLj (jj-u^-iij (_j-l(> jS<C__««u J 
Y/0i j<yk <J 3L> Vû jLlIjjti <lS"<u<l 4 s (iL-*jl d)*jL') ^jj^ ^ ^j<LISLu 
. 4 <<c'ISÛ-i Lu> <-SLi! IjjjjjLuu 


^jLluwÖuO ^ftuwLw 

jjjjb jL Touch Screens jLcc-u<ci j^-juL-u jSsjC^j-ujS <J lScujç 
,^ j<4jCi j<iS <clj LSti j^Cj^uj-ojS" (_£j<Cuiftj LS<c ^lS<c_ujjS (_jljx! <u Cuuu<ui <iS 

j LSjJ Lû j j L—C4 j J—j djdj>ûS Cuui LSXu-uujS Lj<C jXjj-uu-öjS" 4 j JjJJj lSLç Loy 

< LSti jLScCjjS ^jI-cxJ <c Cuuu<c 4jLuCCuu<cft cS<—CLL' <SLj> < <cS<cCuluu j<Cuu<J 

^JyjJcL lj-j->ij juCu-oIjAj <c! <CLuuLuu 4jj-> »<Cj . LSii (j><C«X> ucSucLij-i 
.4jljJli aS<cLLL j<Cuu<c! <S" <c<cfc jLjLçjjjC* 


Vision Systems qj jSöuLjg ^ISöuoûLujçuw 

<Cjj ^IjC LuLC jj ^jjjj j-L' ^jScul jCa LS <c! (jjjj <ç> jjjS<cjj LScccCuu—uuu 
<c! (jjJlj-LjS ^yo-u-uuj < caiuuu,. »<L ^LSijj> <J uSLçScu . j^S^ j»j cSÛ3<cS 
^lioj <J cSLx-uu<S" -Cû<c> li<caC-u«-wuj j<J . (Teleconference) »jjjs ^LScj 


j 3«cS<c! (^'^CjjL' (_^Lx-S j jjjji<d<c ^LS-jj <J jûljj'ii 
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Digitizer jûjwLua^ 

<cêu > <c jj <cS" ijijcc (^jLçlj <c_iL ^^ScjCLusL Digitizer jtjjL_->ji 
<c) ij-Cj—-a L j4j . (”Jj— uSiijijd! ^aS" jLS-uU j a-uu4j (_gi jXj L 111 <<< 1111 < 111 S j ^jjCjL 
uSûxj Graphic Tablet ^^SLu—slj_S ^^S^ci^ccc^^c' j ^^jjj-cSÛJL ^^SuX-jxcla—s 

j<Cuu<c) <cS cS<Ç<C<jj <cS<d><C j<Cuu<c! <cS <cS<Co<c!<cj jj-û <C (jûljC'ii .ijjj'Lfc 
i»<cj j<ct <CuuLuu j<Cuu<c) IjcLS jLxcfe <c! j ij<cCuxJj><j 4 jIjûli <cS<SLu-sl^S <cl><Ci' 

(D 6 Llj^a) .(_J<SL Cuuujji AjXÛjj 

Pantograph <_il j-Sj-xûL ,_£jL<u cS<u<cuu 4 j<cS <J 4 jÇ<L‘ j<u ^jS^jj-u 

^^SLjj-Ûu <J cSLuO<cl<CS j (j)jj>4.i cS<UA-Jj j<Cuu<c) cS<Ujjii lij<c! <S" 4jI jj$j»J 
• 4j<CuLSL iCuLjjji j*j!jj> jluxCÛ jjljJii <SLi 

c^J»3 ^ijSjLjj jL cSjii jjLîlj :^jLîlj (^ûjL *) jjISjLuIî 

(_jûjjS jjJijj<u ju jjj ^jSLJjc* jjjj Lli j LSij<uj_u—_oj5" tj<G'LSj<J j<cû 

jjjiuuL .li jli ^jLlj (_jjl jj L ^^jja-jLaj <ijlji jAjj-u_-ojS 3^-SL jL umJ-uu 

cStj j <u j —oj_S 3<cS<u) jûl j_1j u3jj_o <uS" <uij<u LSOj j_j_j_ûuj_> jL LSLj 

< DL<C> jL jL <UaS>jj_>j jdj ^^jJ-LLaS uJjLjSaj ju .(”JjJlu (_jj> (_jÛLjjjLû 

(Jjj-cL <u<cSti Lijj-o ^^sLtiucS jjljdfcli Voice Input cSLti (^ûli (jjjçusL 

(_^Sc->4ilj L j J— 0 1 j 4 ij<U I iijljj ! j«i-,il -Cij<u4 .jCÛj-_<-w_oj_S jj Jlu L. u—L— 
jX_«uaJ Ij ^jSs,j. Uium'j ... ___ ^LIi ju • jjjjj<cSj<C_uu <CÛ*3j<Cfc |»<U (_ÇujL>j<U 

jL u X ûj L (_gSoJj> |»j-3j jjûu jjj < jju LuuuL j<Cij_u_^jS" (jj<Cui4ijLS<u ^^jLS^Cuuj 

^j—jwoLi <c! cSCC—«j j<CÛ (jX<Uij_X_-< »<Ç ^SÛX-SjL JûLjSx><Cu ju .(jju-j 

Microphne ijxûjijjSLL (jLsLj <J j<c<xfcjLS<u j <LuLuu j<c« <Cji li<coLj<u 
j<CwL4>jLS<U (_^SLti ^jLSd-wuSjJLL ajjuu_ju <UiJ-X—X »<u -t^ji»SjiS <ua_jj j<u 
jja> jj><c! <cSLii |»<u (jXyj<Uj_«-ojS j jajj-u«^jS jj (^LLu^ui (_^JjjaLu aXuti 

jujj_u_u_ojS <SLj> < <u I i (jjjS <J I itjljj »<J jjj (^SL-.ijSjj-uS »*j'u . LSti 
j<cS<u < tjLuXûlj 3«cS<c! jj> jL> »xS<u <cS (^uuLti <cuu<cS j<cû ^j»s Lş<U' 

jCXjLu j-_uulj j L (jwuLu L J<U j -u-wojS < ijCjûjjujii <uLjuj »<U aSji (_^Sj_uuaS 

(jjjS 
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I SjijjşrşAjS <U ji jSj LS ^j'LS'sJ <S j&yzşAjS j<Lu*\jAj <J (JUÎljJI J 

jlj^J jjS\j uS jj j jj_) LlmL i < j—i-LI— jS ^bjjj jj j-JL-j jL> j4 j 

^£j<GLç lj5Jljl5" <J ^i'AujL'dj <li■"■ j<jJIJ SjXjJ »Aj j<J t j-'ijSjL>j<ij<iJ . jjjSjij 
jj ^jj'jjjL'<u 1 ‘JLJjS’ jjj jj^jîj j^Oj-j^-ojS" <J l 5L)<S jjjijjjji ^jSajsjU jj 
Eor- ^j-j-Sjji cc-ui-Jli j<l ^J^oCj> <u » jj-j jjj jö<J jr—jjjJ<o 
(D10 gonomic 
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tdSjos j jjSb$ j_S"lLj j jjljjlj Ljj .<1 >jJ <lS" jLS"jjjj,j<„.,j ijC—0 LS ,jdS\j 


ijij )j_u_u_«oj_S <J (Jjjj Jj <_S" t öjö_Lj_> (jjLulJ j ^jSL-X—j ij *_ŞL___ j j 

j LL><L_u LS"<iSL u ji : <l! jCjjj ^LS»jj> .^j^iS’ajjOj-xi ( ^5 L)<lS I jJLS"<L__ u > <Lj 
(jj x Sj j ij lJ^->o^ ojIj—Sj—S ,_£jLJj <j ISL—jj »jJ <L-S < jLS< oL— j - ^jj-L 

. jLS<iSLuj j 

^jljjoi j_S" ijj_>ji- (^jLylj /jö-LjL_jIj ^Soj-X-joL jLSLSLuu J i ^jj xS j 
jjLjlj jL j 0j0j-LxSJ <CLL<ij< l5Lj J oj<LLXJjj>j <lS <iSL_ji j<L_<l) jLSojlj-LXj 
(_giJ-X—X J^uuiJ (_JjJjijjijji 4j jL-uL . 0 jL LS<iS_J«ji jU AjL>U JjjL |»^JSjAj 
• (3jSöj (jjL jLS<SL«jj ^yjjSjLS 

^jJUUULilj£^jO ^jLiJJÛJ 

15*0^ 4j I .ASsLLJ Jj ^^JL*J ÖJ L-S ^bj JjJ JLj 

y. u-3/ 0 ^ • I^LLjijL JSS 

Car- j^-ojj’LS" jL (<0jL) Reel Jjj i_S«j ^JljJoi ( _ J -u_-_j‘Li.j —0 

<l_ Xjj—»x <J jLSojljj—Xj ^ojJ j<u .jjj uSjj—>u ^jj—x— -uL_S jLj tridge 

jj-i ^ji- I - L ojj—u jJ < ij ‘Jjj -uSLJ j jjij-w—ojS (_^jj&jj (jjlI jXj I ^ j LŞj-___-_> Lcj-o 

L^jLJlj /joJujLJlj »j_LjiL|»<ij .^jjjûjli (jj_x5L (_£jJLjsL <d cLxjj-ûj 

<d j»** j ccçjLS j<uj <U<L>J CCX j£jSii <lS j>ii <G' (_Sij îj<LjjSjîj 

(D8 ^aXjj aJIj^j) .^ijSjij c_j ^ScCujLS 


qLSöCjLS 

jjj>jljj> (j^j_(Siijij-X) jL_SL aS ijij<0j___-ojS" j4j*S<J <uS (_£<uljLS j 4 j 
^ jLSLjlS (_Sij . jjj—uSiijijÇj jLijj-uu j<LSli (_JjL_ilj ^SAj^^uSjiS i_Sij <lS 
(D9 Jlj^) . ^ ^L^ajjlS* t c^jIj 
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bj L.3" 4 J ^->1 Ij 4_S* 4^jj_L^o Lj ^^{jjjj V 

ojjjL^Suj j j_^5 i ^j ijjJ ^SvJj^" j L5<Uw5Lul / 
.^Ujjj ^5UjjCL>«g' j t-SUcû-Çi’ 

^SLJu_5 I.Ljjjli j ,.'. >jJ jJ (^jjj 4 j j*5" j»jujL_- jIj ^SOj-X—oL A 

. jjijj LLw>oj ^j^JiijîjçJ 

v_5\_ç^ 0 i j L < c5"Lj l.o.x & t <-S"<Lj 4^jj öjj> jJj9 Ijj 9 ^ jJ" <oo ^ XwJ L j4j LSL_ ^ 

lSjj^- ^j**Jj4j 4-3* t f^-ibj Jj J-^3 Ij 

. 4-w^^dlj3* j j L* ^j4^31j 13" ^j4j ISL^j j^5* 45"< j4j& 

I «j4j j^*-<oj3" 4j jj.ii j3j L3" 13" 4 J ^5" JwwLJu-y I i ^j^jjj3jjj ^ * 

jLL>L*iLj j jLiL-« ^jIjLu j4LLfej LS"«U «5" Aj ^j-jSsj jL>j«U«J jjUöi 

. (^jS jöj j^jj^ww ojS" xJ l5-J^5" 
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j»— 5 xj sjÇjj - - - j—> j <(■ I j 9 j ^ ■'• Jw' jL j L 5 "öjl j-UJLj Jw-wj ^ ^ > I j N 

jjLuijJ IjL'öjjLui <J jijj^Ajj ijjjjj (_JÖjaJ j^j jL < jAjj^w-ojS' (^ÖjÖjöJ^XJ 
(_jjLS" jL wiL'- o ( j Lw. 15 " (_ 5 öj öjjJ- j 5 j_ 5 "^jLjIj jj ujjj—jL . ^ 5 <jJ— öjjL" 

<l 5 " (< 5 Li ^Sojjjjwwwoj. 5 " jUjjiöi ^jjjS" ^juöjJLUi <u jL-iiL (öj<Lijj 5 öj jS" 

. j>J<Ujjll J L ^jjli (_£jL->lj LjjijSöi Jj. <L»(ij 

(jjjj-wwojS" jj öj<UL wwUw’ jJ j-wjLjjlj ^jli (_gö j ÇL»i jjjj-iLiL (_ 5 Lîi ,_^jI- Y 

jUjjJ (_JjXjöL j uA^jöj öjAj jîLj jjj 3 x 5 J jjj ^ 5 " (-SLöj ^jjli ( _ r >L 5 "öjiuL 

j cs Ljj__l 5 sJ<lj ^^Ssjijjj j l 5 nXLj- 9 jjSs-)l-« <J (^j-LXfcöjli liöjljj |»<J 

( 3 jj-o L 5 "j-w Ji (Lîl jXjîL |»<U l 5 sXj <ULji<U<Uo j<U 0 <Lu L ( _ 5 5 "<u<l«Lj<u 
. j— L Lw jC>j-w— oj 5 «5" jöjjj jj (^5jjX5J«j ^Jjjj-L «j j<o"0_ 
j<LX>jU') jL 5 "öj< uj_w-_oj 5 " <u jö-UjLlIj (_jj_x_oL jjjijLS^j j j_jj'jlj-_ L —V* 
1 . Jj-jj. ^^J-LS"(_SLxJj_oj5" <l) öjjjL^SLxj jL5"<u_5jj j<uL><u' .o( jLSL-o-Sjj 

. 'j Lwşw^SLw^ jjjo Jwwiw'ö- j 5 "<u<Uw 5 jj jjjo ^Jj 5 l _ < Jjj...-j^j i -v jj i öjLoj 

.(jijljLlLui ^iOijS" 

<Ujj-Lj ^jjlj-JA^ j jL 5 <uLoj_i ^jLL<LLx><u ju <l 5 < 5 UjJUoL (jjjL-o — £, 

jojLL-j jjj j —wş—o j_’ j 5 " .(^j-— 5 ojjöjxJ j-SvL <5 «_LL-j< jUwJ (j L 5 öj)j 5 jjL i 

.^Ljjj ^^jjjLo ( 15 "<l» Lo <u<uö 

(_^<5"<uj5 (jjjLo (_^<uIj<l>Xj |»*3<u (j^jLo j5oj <5" <50ji«L <j5LiLL- J —û 

. <UöjöjUu 4 j 

——<jijj ju ^»*Jaj ^j>oi (jjjLo j 5 "oj 1 jLSj-ju ^ 5 -jiöi jL <u<l 5 ^ 5 —-<!öi 
• ji 5 "<U li L £j<Uj t -*-oj 5 ’ ,j<u <5 j ^jL <l) Ll<u j <uL ^j Lo 


lll 
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(Dl) 

*S j \£tj£ ,3 ^*Zm>*3 *J <J*J*jjjC jû*> 
^jLIS" ,jjX*» 

O&ii ifj j'-î'*—Jji 

^jLAS". «J*Ö-«-*—j/ *J vJir-» 

•J**W,/ *4 (jjWj t> la 


(D2) ^*a, 

JJJ’ Li yLj *^j>M* t/Şji-L .^jL. 
>'jjj ji j tSj/wj^ t/ 3 * 5 " ,a J*îm*î 5 ’ J 
. *jl£*îL> J>s£z>**s> 


>• J *i*j*4 (jj/*^ *J *S" <>j^J*j j ,j^Şj»*j*S*J jtjjl 







? ■ ;> 





j SjIi *£\~ ■■■:* .jjii ^jLJlj ^a^ajj 

.ljJf«j»jiJ <J3*£j*3j*<r*jS c#jMj «>a^4 -0*^*» p*J jji*J*î 


J i#0*£ *i ‘(yiPAP 

J*-'*J ijl^l— j SJL* 

• j-P« ‘ j^jay^j^ 

&» 1( yi-j9ili J*ÎJ-s-*-*ji' 
‘(jj jj> ij*£* " ‘ ~ • * J . i l i JtjM 

Jj_?*J ^flij* « U«JJ*A 

*£> ‘<ji ^*» ( y»ij*îj ± -tjS’ 

S J*--* J <ji* a U**J*J 

>( j-î—j9ili *i*-*jjjS' 




(D 7 ) ^Aa, 

‘uir«-i» a ‘J-S - 1 ‘ûij^ -> (J-—' #i i»J-a- î ' JJ 4 J**'^'— 

Jjj j*Jj-_J9>i *J j9i9i tfciji ^fjLjlj *i V,f9j*j‘ j£»*J jli*-i-j9i 9j*jli— 

jl* 



(D 8 ^*aj) 

^pijj—s—s 0 ... j . ) jj (fjL-Jlj (f jJsjlj *J *jlj&3*> ^fjl—Jlj *_ijj_i *3* «j f |»*j 
(_£—* i jj*L» jjJj*> ^jjij^-^î—9i *J CJ9 jL*_ (fjLjlj AjLûji |»*j • jlil£jj*j**î 

• AjIjÇÎ 
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jL J LS"îj< uj____ojS <ujj j<ub i CRT <i5Lj> 

>-SD<i5" C«><t j ^DuLiu D <Ulj<Uj__^ijS" «jj> j«L j uL*j (_jjl5<u jJljj'U jj<Lî<i*j 

jjjJjCSLj" D ji i_SD<l5"<u Ajjj li jl jD <uS" j^-iLL/LLu jAj < jj-Soijoj 

jJ-Ş"J—wwi L > -_ —> 4j4jV < Jj Jjt ^Cu_uJ L>_y j ^g D-w.■ JjL' < CO jSsXj jj>jljj> 
Cu>jJ jj-uuLuu jjj_> jlj> .CCi jLS"<u Ijcj jLsjLS" ^Jui" j»jj <uS" <u»jJj 

: D ijCjjJ 

(LED) (^jSDiçr 4*0 j*<î,Lî, 

^jS'jjsjjj D (Light Emitting Diode Disply) ^^SDlc- ^jjji ^DûLC 
l-Vj^j “U; LijD ,jsjj jij*<u <S" ijji D <SDjj>) JjjJ ,_pjjJ ^jjj 

j L jC _ > j_5"j_c LL j<u-uD cSDjji uSsj j LS"jSDL__i (. (^c jSLx sjjJL *_5(_—_- j 
. jj—S"si j-__SL I-Ujsj jJ uSLxcco jJI _jj^_ jD »LSjjjs . sjjiUs lScj s jji__S 

i»<u j<us jL_Ss LCD c_wuL D <u<uk jLjjjjj ^LsjL_S"(_jsjj jLSs(LED) 
.^jSsijsjD jLSDS IjûSsjCj^jS" D jCoS sj<uj* 


j;jlx ^LwjL ^D,l£, 

SDS<u Gas- Plasma Displays jjU ^L_-ujL ^DûLC j<u_uD <ucj 
jjjj c<uDj-c jji jlj_xJ D jjSjL j jj_c (jj'S.uSDi (^jLSjji D jij-Sjsj 
.cui jLS<u IjjSaûIjS ^jJ <uLcjL> sj<Oj_ s _*-«jS D cLiuLiu »D . cjjSLu 

(E3 ^<Ujj <uIj^j) 

(LCD {Liquid- Crystal Displys}) jjU JLl-ujS jDilî, 

^jjjLfc ^ji'SD < sjjjL^SLu Lc—jjS" (_^DjjjS D ^j L QLCuujS ^DuLiu 

Ij IjLsjLS" Jjjjij ^jj'LS D .^jjj-Ssi (_£jj> ^jSsJsj 1-UjL <u (jsjLS^ jjj<c 
<u t^j<u> (^LsjLS (_$jjjc j<S »*S<u < <u»jjj jj jlSDbjjS (_^jl j<u<u <uS" jj>s juj 

8j<0j < < 'Oj-S' D (_JSjD (_^IjSj<U-uu JLC__<Jj_S" .jj<uSoJjSj (_Çlj_> 

^jSD jS I-U>(S<UjDL __>jj SjÇ-oji(Sj L> D cu_ j(SD I-uLSD_>lcuL> 
(E4 jDJj Dljj^) .^jJ'ojjSjD 
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^-olSL < c __ _j -Xj (^jLşlj ^JLxfe Cwuusioj j jLSojljjçj ,_£0 j<uIjSçJ (j-L 

<(~£j_uSjjSj Jjj_ uu <U-oLSL jD (3jSD j_S”L uCuuuSij<U <UCjj_>J TJjS J C_..<uJ—X j 

D uSjjjç DLj> ^jcJs-uxj jL_uL_>jj (_^jÇ_oL <S ojojoj (_jjLjlj ^jLSojÇ-oL 
D (jjL liOjD <uS" <u j C — u<u jLjSjD jD < jjjJsilj <uSsj<u j —ojS c _c_u- * <Ui’ 

• jr’.D’oi jLCjCSjjS 


i^jlSöjjp 9 J 9 IÛ 9 JO jli 6 uÛ,LÛi 

ujjD-joi jjL-Jlj jjÇ-olj jjjlSjjS i^jijSoJuC ^Cjjj-CJj-o D" <ui.Lc 
^jSDil jS^jLS <S sjDDijLS" j<uLfD ^jjj <u D < aj'Su_><L 0 j<uj_u_-ojS’ 

D . SjCuJ_ s _u-uuÇSi J 4Û jS Jj u _u-uuu-u-uU ^jjl JÇjSjAj ^jÇJ jS D 4j ( (^jjj J_uJ ) 

D uSçc<u DIij<uj___ojS juij D <S<usj<u^<u uS 0 j <uDuLiu »<u I-uCcCulj 
uSçDoi <uS" Dçi'LS (E1 (_^Cjj LIj^j) .lisi jLuêu- i jCj-u-u-ojS^çLSojLS 
D J ojuLUoj <uC_Ç>oi <ucoi jD <^ J _S’si Uujb jLS<u-o-Sji ujU-C><U' j<u—uD 
jCjjs j IS<u <SL »> . . -jl Çj D Dc ■ ç> <u < sjd is jSLs . I -ucjSDu Liu 


j (Çi'<uJj> <ujj jJJ, Ssi 
jLSDuLiu D uSLlc<u <u 


-i* <y | D' u 

u . -j Ll ç < . ç<u 


jLSDiLuu <u <_iÇCu<u <ujj-£ jj . CLuujjÇj <u<uCLÛu j<u ^jLilji' j (^'< 0 ! Jj<u> 

jLL C (jiûDj^ DLi (^So-Lifc IjSDi'D D . joioi jLL Ç joi ^jDSIjLS" Ljc 

(_ÇL_LD DJsj aSs-O ^-Xj J-IJLfc ^ l-5\JL dj dJuj 

CRT <jL54»CLC 

.c*>4j j ( l5sj jjIS" l5 5Ljc .7 

CRT^ 

(_jiu_ujj> DLij> < 4 jjjs jL CRT (jj—iLc jLSsjDj__u___<oj-SujOjjj 
A • (_$jJi Yo jL Y £. jLSoCRT Djjj .<uLu(jjjj lidjD <ujj ^çl jjLCc j 
(_ 5 S"<uoj4j*iî (^IdLcc jj jji "Y'Y jLSojxxfc »*3<u < joioi jLuu-_ i ^jDSIjD 

^jlj<U' <u uS<usj<u*i/ <uS" (_jDLiiLii jD . jOi jD<u Ijui'oi D ^yDD A/ox)) 
(E2 jDûj dIj^j) . jcL jjj joioi jLluj 






i jBj<Cj_wwOj-£' j jjii iSij'ij ^iSLçj jrulij j j4_u j jj-wti tG'l j d"<Ut_S"ij4_tu 

^tb jjljjCfc J*^tL$s- p ' ^j&jbj ,_£<t_CuL_tu »JjtL>j<Lft . jj j-£iS i _LL_ui ,_£<Lljij 

. jj_>l>*■ ^ j3j L (RGB) (_j<lLLL CwiL<l) 

(RGB) |jSj6 j (JöuuuIjju 

^ . (Red- Green- Blue) <lc_L j jjtuu,jj_ui ^jlj5ojji" (RGB) 
ci"J j jAJi jj ^ju-tiLj ISLj j ji"iJ_L Lu jj Jj tji djdjO'j_w_oj_S" jJ J»L3j ^jtl j l5Lj 
.<LuiL jjj tLLLlL |»<u ^JjûLLo ^j'<Ltjj> .coj jli"o <L(^_i8j »a) 
^jjtLCi 8j<CLj-> <l) jLS"<LCiLL <l_S" <Ljt_tCCtjlj ^tL <LL<uSii I jL-aL5"lj <l! 
ui"<Li<iLuLu <Ljj jjjfc .ijjj jL> jj ^jjjjij <lS" ijCti’ii j% ^jtu C i’Li.j-ajjC5D<L 
.ijtO'LSiJ ^^uOtii" ^jJtL j<U* jL , LSiJ tLijtijl jSLLCi' |»<J (_JjSj<L <lS" ijl jSLCujjJ 
uicjcjb .(Low Radiation) ^cS" (jijtjjl jSLc çi ' (_^<LuLju jjJaj tuLuLju »<*j 

cöjJj tj<L ^jS^jim ,ju ^aj »L*4 j . jo^ jLSL j jCûL jjjj-j-tuojS" IjJ uwj&jLS"4j jJ 

^JjjtLCi j ijtCLCiJ ^»<l 5" tLi"<L.juLju jCLi (_gij<LÎI jSLjL-t j ' LCtO' IjtC'LSjtd <uS" 
‘ iJIJ — ju ijOtJjtiS'iJ jŞ" jj Jj I jSLttj y 

6oJg ^jj I Jj LuÇj ijJöjûg? 

(_^<LjuLju j uSLij i_S"<Li (_^<LjuLju <û‘Ij J jSÛÇj jLoijLoL ,_£<Li_£c,<L>li ja) <lSL> 

<l-juLju j4_juaJ tCjj Lc pcj (jtC-jşCj j<l_ju<l) jLS"j_juLju julIjJtj ,^SLij 

(_£ijCti <(_^_îl/ ^ijCti iCCJ jL5"<U jl jJLjut C jj ijCtj jji . jjA^j (^Jj<çl(> 

j(S"ijC_u jCij-tutuöjS" ^jjjutjj ^«jljoL j-ojjj)) j «jljoL <Lt>j_tu)) .(^jtCSljLS" 

. j<L"ii (^jLi 

6jjg ^jllS^ûuaju 

. jjj t-SsCj^ jLS"<JL> jJ jjjiii jLjtt-_i <lLLu jj-tujJ j-S" ^cLjj j<u i_cL5 

<L-S"4_CLCu ijjj' jJj , ^juiJ jC<uL Ij t-Ssjjjj' jti_ju<ij 4_S"4_CLC <iCCju<b<i_o »Aj 

L Picture Elements <Ujj (_£-*>jj <_^jL <u LSoi ,jC<uli Lj>,j (_£-L<ij<LL><ij 
jjjljjii ‘-S"<Lj<i_Ll_C <Cjji jj . jJii (jCCjlj (Pixels) jjijjj j^<Ll_jij<L__S" 
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Electroluminescent 

iJJij<U LtjC <^y>ii (jjLc (jLo-tu*jL (j<LuLui uSij jjj <uLuL-ju ijj> ^»<U 
^SLjL ( jS"<uijL <J jjS*jL j jjCi (_gjLx jjj aJ jjjj j*3<L£çj ,_£jj4J <lS" jgj<L 
^<LC_oij tij jlSOjj .,j j-Lî ij î jcJ ^SvJaS" (j>ii jji—J uSij <lS" ,jjij_S"Ljjj 
(E1 ° <Ll j^j) . j L>j<u <Ljj uS"Ljj ( _ s S"<uijÇC, <u uSLjL 

jlSölj6j uSöui g (jStjöj glgöLi ^g6twtw 

uSij tuSuJij uS"<U j ^j&ji j < j-uii jC<Lulj 4_C_uuij jji <U jL_S"<i_LuLCû 

•U^^J J u^J l£ 6 J ur’Jkj^^-’ 

Monochrom Screens oISûJSûû j uSbui öuipLi 

j<U_u<J jCij jL , jiiii jLeC- i uSuiij uS"aj L-CC jLS"c5ÛLij uS"cj <uLL-L 

.ji<iSL,i ^ J jiij u 5 <C_ 0 ij j<Uu <J (^^utu jL ,(_£__ (jCÇ-aij 

Color Screens qISöuuScö j öuiiLi 

t-SLc_ 7 (^tu < j(S"d_iij (_^jLtÇfcjÇij jj . jjL jjj L-ttuÇ j j(S"<Ut^jij <LuLtu 
(_gj j i-ttui i^jij (_£ (Stripes) jgj jgj (j^ça jL (Dot) (^l^ 3(^ (_pjçc o 

,jgj4S"ii <lS'cLLL ij lj<Ltui-tu <J uSûcJL> (_^jLtCfc jj (jLtu , jj<i_tu ,jj_u) 

(^SscJ L> (_gC (^SsÇj jjji 4-CÇji- I -l) L> uSLj 4-1 aJLSLîj (j —u »aj (_gijd cSLC_ ; 
uSsCj uS'ajuLjj jL uSsjjcjcSIjLS" jiljjii <L*3L> |»C ^J>jjj j*34Sûçj' t^^-SLij 
jLSijA-tSlj(S"(_gjljuL__> (_^j 4_ij> < jL^Jjjj <u(cfe jL j(S"JL> (_^jL-tujL .uLcj 
(^j jgj<Ltu<J (_g<J"<u_uj'<ul cj<i> <lS" uS"<u<lCLL <Ljji jj , jdii ^jLi IjcLLL <d 
u-ijj-S jji aj jLS'c-.CLij 4_tu Ltu . jjCouLS" jL |jLo / • f jLS"<ulL> (^jLcujL 
(_^Cij ^c_LL_L j (Composite) j*3aSLu' (_^Jij , j_>ii ^di 

. (RGB) 

gÛötSuJ ^ij6j i56uwLw 

cSLij (^-j jCfc , <Lilj jjjjuC<J<G' j-Sij ÛCtulj j4£ j*3<iSuÇj (_^Jij (_g4_CuLtu 
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i&J -uL-q- o sjj> I j-uöj 4 J jjA.?" ^yliUjij^ j 4-ii Lûu j 4 -—, ^j L5*aJj^ j j5 

«J (_ 5 -i<Ujj (_J«lLj JjjlS' .(jo( \ ) OjLoj li jjjfiij aJ c5Lx_L_u J<i_5 ‘ûjji jj . a_iJJ6 

IjsLJiLUi sJ ^^Uoj (j^JbjjJ^ ( • ) IjLJjj <J lSLxX-jJ j<l5 Ij<lUiLUi 

. ij<LLj jj5ii 

jjj jLjL5'ijli J 5' j ijjj t ^L-w;ij Jj ^"-. w . j L^ ,_jSow2 j»S (_^jl JjLUm— o 4j J--JJj 
j IBM ^- i L5”ij<L'j-ww0j5” j^5L-o ,_^SL-jj5 j 15 "^jL5<5ojS ®j jj> . jj>j<L<j<J 
i J .jLwjj IB M . L5i j jL—j L ijdjj-ww0j5” 
(CGA { Color Graphics Adapter}) (_/jsj (_/_// ^jLS": Ji)<u 

• ^jXjjjiJ fi-5oiJ i <5 f Y • XY • • ^jL<U<b(> j<Lo <Cjj5iJ ^Jblj <i5" 
EGA {Enhanced Graphics) jjj 'j JL-Jj (_/jsj _/ ^5 :o 
) “L jJljJti M -xYo • ^.LJ<u<bL> j<uo •cjjiij ,j$<ul.i <l 5" (Adapter} 

• lc; jLLJ J jyOjö ^Jij 

<lS" (VGA {Video Graphics Array}) ^jjjuJ ^/LJljJ ^jLL 

.(jXjjjiJ JLiiJ \ “\ <uS” *\i • XiA • (jJÛ<U<ul> j<Lu, ‘OjS’iJ (J^<ulj 

j<u_u, <L_ijj_Sij ^JkuIj <u 5 (Super VGA) VGA j<lj_u, c5 jjL_5' :j 
(E 2 Jlj^j) .(jjjjjiJ o5oi jVû“\ aS" \ • • • XA • * (_jJj<U<û(> 

(Printer) j6<5o«L? 

oSj^/j (j-r~-°L jJjjj*5Lj<L; j jjjj'ljLS' , <LlLL jL jjw-Joj-o (jjX-aL (jJiL 
i_cx5' <j(5'<ujjjlj j <LL)<u t ^jij5'ijLoL jj <uljioL j<u . jjL5ij<^5L(> ja>joj 
»jJ j 4-£(5 jL ^-Sijij j4-o X-Oj>o o5'<LojLol j j4£ (_^jjj5 4j j jLS'^—oLjjj j 
<(5' ^jloiJ J<5LI> (_£jj> jlj<Lo Ijûl4_> <J jj-o<U .(^J*5’ijjij uSLI<u5' <uljloL 
• jj> jdj'<uljö> J (_ s J‘<uIjJ<l> J <l> jli ^jj<u- <u 

(^jijL^ jL<5Lj (^5 L-ö<u j j-ijjjLo A • (^jijL> jL5ij<5LL> <J oSL-uifc 
A/0 X \ \ (_^Sjl-LjL-o (_J<LSijij j<Lo<J (^gj j j — —— A • (Jj<5L(> . jjj j wwo, \ \“ V 
o-)(> (_^>o_U-J \ ix\ \ (jJoSijij j<L_u<(J (^jj-I-o \ VV ^J<5LL> J (_j>U_o 

. j<5ii 

•o*jJjL/ si b (JÛ^) ooj<ujL jL JL^ (_ 5 JL<lS' (_g(5uj L j(5'<LojLjlj 


126 


.(jj<ufc (^‘Loj (_j<djij<i5’ A.(_j<5LjJ 

jL5'<djjj<uS' <J c5L_l<u .<^jjs.i j L-ol-U <u5’<uLLLi j<u«i<u) <lS'<Loj oSLj'LS" 

< I j_-5Ltj (_^5<u<i_o(_o <J . jîjtj jLuL--J JuJ jioj oSL-'Uju j oS'Ujj (_j<Ujj 
^jjLi oSLîj (_£j> ( _j-S’<uijjj <J <5Ljij (_jj<Uoj (_ 5 5 '<u<Jlj j<u5" j<i> (_ 5 JL_S'<uSoij 
j—S'L joiJ jJj oS'<UiJ-UL-U <U (_j5oij L oS'Ljjj (_jjLS’<i_o<Ooj <JjJj<l5 .(”£j5o 
• öAuj o^-ö <5'<lo(Li j<lo (_^j5cjj cu lS j j5ij<c51 j5 
j<L—«<U j<i_S'iJ (jö<ulj <t_S<l_ol_o ijj-> |»<*J j<Lfc < jLSLoj (_J<uLij<u5’ (^ijjj 
. jj^Sii (_jjLi < »jju j5 ijj^jIu jL<L5"<uoLo 4-5" jjLLo j jjj (_gjft<u l-ûL5'<uL> 

(E5 *jlj^i) 

<J (_^jjULo (_^j 5<uo<Ujj <Jbij<L5 (_^ijLoj (^j jS" jljL> <u <lLL u, jSoöuIj 

(_^j<i<uli <L*JJ jj (_£j(oi (^j-oL (_^oL54 _o4Uoj 4ioij<u5’ (jijL—oj 

“\i • (_jjij(_> <u5" L.S'ij (jjLi oS'<u<uliL-l <(_^j<Uöj ^<lJIjjj<u- 5 “\i • xiA • 
(_gi j -U-ö <U (_jJ<Uoj ,_£<dj.ij<L5 iA • J (_gi j -ULUj <U (_jO<Ujj (_g<djij<u5’ 

,_£j4ojjj <J (^dUoj (j<djjj<i_5 r.VV. • • o5‘<Ui j<U_ui<l) <Lj'lj . <U_*oj_o(o 

j5<5oij (_gijLoj j I J<5'<LoLUi j<Lo <J j(S'<Lo<Ujj <JbjJ<i5 (jijLoj . 4bl J<5 <LuiLUi 
(j(A i ( y < V.‘^ ‘d'ij<U'j-w_oj5' <i5 (^jj-ii (_sjjL5<J (_jJ<Ujj (_^oij ^ijjj j<u“S<d 
( _ 5 j<dj jj4o5 rv • xV • • <UoLd j<uo<iJ uSoJij l5<u (_gjl-ul,-u„-j <uöj jj . jjj5ti 
. <LLij 8KB <u (_jU—ojJo Lj<u' 

(_g<L5<U 4j <i_UiLd <u5 (_g<ûLL5jii |»<ij (j<Ljjj <u) <l 5” <Uij<û(Ulfc j-*Jij (_£*-> 
!»L^<u j5<ujj-U-J jL jL5’<u5L_slj5 <Uj(5 (_gjfc<u jjiii sj<lLLo<usj sjsjsuSoxJ 

•lSj-V 

IjSoifll _)5 l^ûOJjLuj 

<u I j<ud(_d j<u-u<d <Loj (y'L5<u-oLj<u <l! uSc_d<u Iju5L_sI^- 5 ,_£<udLd <d 
^(jljö (_/<uL1 j <u jL (Bit Mapping) jL5<uUL_j (^clCjIj (_/Lu5<0' 
• i^jjij jl—U-w ’ j5<Uo<Loj <dj Jj<5 (^^jLöS (/Ij (jojijL 
(^gj LSLJLj jj<5 <l! o5’<u j<l * jj < j(54UL;o (_gL»<Uj j<lo<l) jljJLLJ (/LuSd <d 
jljUo <d ij<Uj& |»4 j . Sjlj_5" (_^Uu-_U-UL i I JUjij 4j CoO Jj<L> j(o oSoUUU-o <UoLd 
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<S A> jjJSij i£ l£jŞjjuuj 3 Cuujijijz (_£j iûj£\ j S »4j j jgjjjjjS} 
ijjij ^jjl-UûJ ,jiL .,3;jö.Uuj3 l^jSii 3jjjûj>S ( SjiûuJjj) jj* ij iJûj£i> çij 
Ribbon ((jj-Ajj) ijjj£bûumuj' i£ j^_«> (^SjU-j-uu ij j[£bjiûû£\j[£' û -j^ •. 

i»*34j . i£ijij£\j [£ ^sjûjûj j iisjsj jlj-xJ ijyji£ 4jj__u> jûjj-ûûj ^»3 * jjSii 
.ji&J o(> 4_UJ jjl jj'lj J ji£jJ ol> (J8i jjl Jj»i Lj4Û>' 4jlj4Sj(> #JJ-> |»4j 

(_^Ij8j<Lui .(jioli i£iji> ij\j iSiûjjJ ^jSjûûûi i} (_£jS_lljjS jjljj Lj [faSjjifa 

Sjj> jij (^jljX> t jj>jiuji} çjuu£sûJi£ t 4j4k jLjjj j 1 >_S"aj ^^ûSjS} ^juSjij 

ij iSûJûj£i> i£ ^JSjij Jjbi) 1 <uli j£ij'i£j> <J <Ljj û û b' T û <ûlJ<6b l> 

,_£ ji£ij jjjiSs} Sj\jûji£u}ib jiuji} j( j<L$"<C_«j S (_J4j(jLSLl> j4j j(j jLS«j4j 

(E6, E7 *jlj^j) .ojjj jLjliLj 


Dot- Matrix Printers ^öOSgj qL yJ\S> ^^jumjjjLo ^jöuSjL 

j IS'J L> [£ s jj jj £* ' j * 4 j j [£Sj tjJnSl j Lb' . ^-1 L> jj Lo . [Ssju£j' L> 4 J 
oL> (^JÛÛJs) ij\j i£ 4j L> ,_£ij4j i£ij>’ • jJi uSslj I }i£sjiS. LS” j<Uj 4J t-S’-UtJ 
( ^5"<ljL5\l> jtLfctJ jjl jj'ii ijjjjib .jjjûuJ iSiûSjSj (^jjljûji J (_jJ (J (j jjljJ'ii 

<_SbjJ iSûJ CujJjÛJ' (_J»il j ij' jLS'JU- li SûûûjC jilsi} .(jjli 3L> iSiûSjSj 

Sjjj SûJ .ji£ij' ol> 8 j<L-u(j ^^Ûûliuj j> 4 j iSiûûj jjljj'si jjjJ J> J jjjJ 

< j Si-fjiûûj sjiûûJ\j[£ ^jû} jS3jL> ^jjjjj j ûûû L jiji iûûûjss jLS"<3(_> ^jjjjj' 
■^SjûS j<L-usj 34 i> (DPI) Dot Per Inch li Sûû>ûJ> ji»> <3 jLS"<3L> ^tjij 

jljjb 4j ££jJjl J-j'ii jgj-LLj— _ I 4__j(__j j4_-utj 4__S" t_SLxJL_> jL iSijiûûj jils 

^ut- j j (—0 jj i£j' L> (_^4ul jlXj 93 L 0 L jL sLl > . j jSsj »__)(> ^g-u« j jjL> jj i£j' L> 
(E8 . 4j4i (jj_ui_iOj 

4j jj_S" 9 i jLSoj^SL L> iûsjsj jiuu jj jLS" öj4_i_S1jLS". ^. 1 -1jilj . ^j j> 

. jJjSb (_JJÛ<U<lL> iHsjSj J< L-u jj jLS"oj4jjSljLS" ^jjjL-ulj-S"lj (jj'4_Jj> ,_£ij-j-S' 

Non lm-) (_j 4 ^ 4 j®j öjj 4 -c> j (Impact) (^j4jjöj . 4 j 4 i jLJjSlj ^s j ûûûj jji 

. (pact 
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^^ûjiSj' L> sjj> ^ 4 S" LSoi jjLi 4 jI i j4jij_u__oj_S" 4 J 4_S"t_SLJL4_S" \£jj> 
(jSLjjlS jjljJOi <U4i jLjl-LXj Öj4j 4_S" <lS" ,_£4j|j4jj_u_uUijS j<3 .jjjS} 

.1/0 ( _ s 4jLS'(^jjjSoi 4 jjLS"^< 0 .(jj4i (jtiULti' jjijiis S ^jili ^iLj 

jji |»4S" (_jj*^ |»*5<U I 4j4i jLj4SyL> ijjj> jli<Luu i jSLj jLoojLL t_S»j 
(^jjL^SLu (j Lo4jj j4_uu4j jLu-Stb .<L4i j(_S”oj4SL(> (jJj4j4j L> j_j SjÛLÛÛi 

jj' jLS öj 4j*_SljLS" (^jjj-ul jSIj ^jj'4_Jj> jL <lj j<uu< 3 4SLi jj<L j j(Soj4jûSljLS 


iSjj |J 9 ? jjlSb jöulSl jIS 


^i£ij' . jjSiijij ijj—u li Lj__i (^jijSLL (jJLS^l! sjûûûûj jji 4 J j(Sij4SLL> 
4jIj4j 4 S ijljS iiLL (^J 4>j LS 4 J (jö jûujj ij' I iûûûj' i} j LSöj4-_S1 j LS (jijjL-u 
4_S<4jj_uj (jij_i_i <o'l j . (Fully Formed) öj_iL jl j<g' ^jtuLljLS ^jûjSss 

4__jL' t_Sij <uIj4SLj(> ij—X_U »4 j -jjjûj, (jj .Jii (jjjjljj'ii j (jJj_,u-tJii 

I»L^4j <Ljij S^j (_^jl-UXJ 4 j 4Sij4jû_SljLS ^jSjûûûi (_jJ.L> . jj(_S<LjS ( 4 _*j( 1?) 
.(jjjj_ujL 4 jIj > jjljSL iiLL IiXuuumXj 4) j(Sij4_uS1jLS jijX—u t »ijji . jjiii 
t_i(> (^j'SuJ j 4 j 4A li (^gjt-_>li ^jÛJ'Sj i} jji-jut-Xj t_Sjj4jSljS j4Ji ^jSjûûûj j£jij 
j (jjjjjjSiilj t_j(> (^-oj_uj LS<Uo jj ij Ljû_—uj j4j IjSûj (_Jjj_o<Lfc <U (^uoljL^j li 

li ^Lj _ S (jJ_L4> ‘U JûiSiûû _ uulj_Slj 4_S jljjjj_Slj (jjI j4j' 4j (_£ij<b (jûu L 

jLXj 4j I j 4ib L> »4j t t—uJj^Siijii (jjlj4j 4j 4Sij4_uS1jS (_gi J -X-Ûj I jjjij'SÛÛj 
j3. ‘jPL- (jj<SLL> ^jjjSii 

ûgiuj glgûuJ ^jöuöSljlS ^jöSub 

(j-uL 4>jL j4__i4j I-LuuuXj 3 j(Sij4juS1jS(_jij_x_u 11 itijljjSL L> ijj> »3 
jL ttSL^-u^j jOuu3 jL jjL> (jjS jL (j>#j jj-** <3jS tSij <S t_SLx_>j4> 


liStJjS ^jStSLL ^jLjS 3 jSij<uSljS .lijj-x* <3jS t y>j<u> 3 <Uji 

(_^ljij<Uu <ij4j'ijljjû_uu4j S<Li(> (_£ij4j (^uOj-jSuUo 4j 4>j4> j4j • jjlj-3<S34fc 

1 ijljS (^jLi jS<UÛ_uL <U__u (^jl -UXJ (^ÛUuutUtLu jj 4S SûJûjj£i> ^jj\jj-jj 
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J jji'lj-*-> (jXijx! jj <U5L__uX-X j .(E1 1 (_£4Xûj 4jIj^j) . j<*5>j 

. j<5U ol> lj u5<l< 53><J Y.<d jj’Lj 

jjlSbJjj JJ JJ_J5» 6 j^SjL? 

<d jjjZjdj uSG<l5 ij Inkiet Printers jL5<u;;jj j-_*> 8j4Sy_l> 

(_j5x5uj l &6jji& j lJ\Jj J jj4*dji j jjjJ <C’lj jl5"<L-Ssj<Lui A&Jbj &£ i j—J> 

4j <L$8 j__j> Ii<(j|j45y_l> |»<l) .j<L>Jj8i ^SLj8j jjljj'ii <4jljLij’ ^jj-jjjjtj 

LS<LjS J-> <LJ <i-S"<L Sijij j<Lui <Ljjjj8i j j» J <Li IjJ jLS"<Ljj_S" <J jj>»j 

. jji l5uj jLSLjjj jL jl5ij<c5ljl5" <5"<ijj> j<u 

Therml Printers ^lo j^S 

L^ij<U • jj5"iijij ijj— ^jj’<Çr l . L’ (_^>y 4 j jjj j<j’ijij <J (_jJ LajA5 jj<5sj L> 
(_^—Jj J__ç (_^j L5" ^oVjj . jj I5"jjjji- LmJ_ p Lö {j45j L> <-5ij J-jI j -Jj> L »<L ^j i> 
. ijJjji J jj—u J jL*i |»j<l 5 ij^J jXij>L jL5Ljjj{i I i<L5"<LÎij{j j<L—<L> 


-Jjij j jL5"<L3ij{j J<L_J ^jj 


► <l! jjj jLjl jX> <ulj<c 


J^JLL, 

< jjj- jj4j jL-j L ^jj l> jj 4-5" ij<L>jii (JjLjIj jJ-SLj ^_Su J j ^ L j4j>L> 

jjjj <L <lIJ< 5Ll> J<L ji_5v.L> • (jJj5ii JLi> i j-XjsLj J^J jL5"<Ljjj<L> j<Ljjj 
l> I J<L3ijij jijjjij j-J> (_jjljj 4j 4j’lj .(jjji l5Lj jL5Ljj;> <Lo<lI<l5 ^^Îj^ <L 

<l) j_sj_5<i_5 ijijijjjJ e 5L__- j jj^<L jL ( _ 5 5Lj‘Ljj*j ! jjj_j5L!<L jij_j—x <l jL 
Jjjj j j— t j£j5ii (jj-> (jij_X_-u 4 l5"<Ujj (jJ_XJb J—XJi t (jjjJ l5LXj t-5sXJL> 
ijj—> j<l! yl> jjbj—5". jjj’jljAj j jj’ijj jjj <uIj<l5LL> j<*j jij5LL> 
. <L_Jj ■ ■ ■ (jij-X_jj<L jL t 4__jj-_jL (jij X ■ •' 4j j L t <LiJ_x_jj jj^4j Jjl j4^j L> 

(E12 4jlj^j) 
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jllftşuAu j6 j 6 jdSjb 

(jjIj<L <u jLS"ij<Ljt_5ljL5" jLj-o<u5"<u <<l<i& ^jjjsj (jj<5LL> »jj—> jji 

. jrU__jj’La (_jJ,4Jjij (jj<5L L> jLwO<Lfcjji j ijLi j L<l 5"<Lijjj-jj 
jLijLL jX-Lxj ^jJLLjij I jxj t yL5’ij<cSljL5" <5" (jLlj<5LL> j<5 .(E9 
. L<_ : <w.-j<5" jj—.L j LSija—Slj L5 (_^jljjj j j>ii j LoJjS" j-_iL* l 5ij <5* -jSLxj 
. jjljjJ<5L<Lfe jjjfc .. jL <_5L5 "<l)jjJ jL LLj-jşîj jL JjXa <5j5 t_5ij 

j-* Ljj si jrt- 1 - : <L> ^ -tP 1 -> us-“rLr^- 4 -çj-L^-ijOj 

(_ 5 j’<uJj> ^ jj’jj jL5<ujjii (jijXj {jJ<L>j<Lfc i^ J 5’ijjij u5J<5" jL5ij<u_51 jL5 
(E10 ^*iŞj *Jlj^j) •jşjbs jXxjL j5JI> 


jl56bu6uj6 j 6 jj6x ^jjöSub 

j5L)<l < jj_5Ljij u5_)<u5 <_£,____> (^jX-j-j <l! jl5’<L<Ljij »jj<ux ij<5LL> 

(_jj L—oj<l 5 jL (Toner) j*jjj jL <j-___> (_£_>! jjj ^L5 jj <l) jL5i j<lxx51 jL_ 5 
jL5<LX_u (_j5ÛXj j uSuj <d jjjSjij u5u!<5"<l <lIj<5LL> j<l jjjxl* .{jx-jjjljSij 


jl-X> jjj <lIj<l5sjL> ija> 


i uSûl j L5i )jxi5l) L5 


(Leser Printers) l7 uuj3lo ^jöJjöJ ^jöSuiL? 

(_t’--5jL 5 (jijxxx i <Ljijj<J ^jjU t(_jutjjj’La (_jj.L> <l) LjjJ<lx5<l’ jjjj’ljX> 

<J <L5ijlj-LX_i lib’ij<L_j <J i <lIj (_jjj5j_X_S (jLSjii u5ij jL5<U_ij{j_i<d ij<5sjL> 
(jlj^ u-tXjii ( j ti.t. S sX —_—j jJji j j45uL> (_^_jij <lXjj Jj-Xjii ijij<û j —t—t—Qj-5 (_^L5 jj 
^SLxj’jX—j <J jjijjjJ jj<5 sjL> . j5<u_ij{jj<J <5LtX_ X i jij<ul jj5 jL jjjj 3*^ 
j iji^jji jjjjh uSLxjjj5Ll> jaa jj <5 j^j5iij{j u5J<5 t_SL..x_._ u j L. x'—- 
<5 <lj_x—j j<u-t<d (_^jL> (^JuUuj jijjJ (^SLt-x-tj' •»j < lXjj5{j ijLoU 3 jJ<Jj<l_u 

jJ I Jij_x! 4-5 ij4_5ij4jj_> (_£jijj (jjJiJj j (jj<u5{-ji- jl L 4-5 (j_u- uSLXj 

5 s5s jjjjjj <LXX>ii 55ijij jlûiL j 5 <LSj{j j<Uj <LXj jijXJii < ij*u> (_jL5sX> 

j j—.5 4j L jjb L <l& jj (_jj Laj<5 j uX>ij (jij-ftjj 5{ j —_--> j L5i-LXj <^>J^5 

I5<l<5j> <d jXi £,•••• jjljj’ii jLSljX> jjj ij<5sjL> . {j<lxxxxjuj 5<l5j{j 
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? tj^Scj jL54__jjjti jj_o4jt ^j*5L> jJ . l£çJL> ^jjjSL L> tiJ-* ^www'ti 
.,v»i j5tj«c51 jli" 


i5J 6 i5J 6 ^ 1 ? LHÎP9 11 iS^J^ 

Uj-2 jJ .gjjAjd«Cj I-LC Uj5 ii 4j jl5*4jjjûvjJ {j«5_> L> ^jj>j Lj ( Ji J 5^l5’ 

«J <i_5" 4_5j4j »<Lj Cj«L_j Lj ^j»I j_5jjJ jL j4—>j4—S"ij " I _Lji<i_5"<ij 

^jLi ji"L' jjjLiii ^jijj^J j«5L. L> jj ovJjj.j-L <J«_oj5" jlj_iL5"ij4jj__<_öj5" 
^Ujj «J . jj j_5g> li«L5"«U'»jij ^«4 j»L5" <J oLr t yL5’<Lll> «J »LS^<u 15L 

j5Um_w' i J iJ JJ ^J-şjj jL> 4j J «5U^ L> jJJ___jJ JjSUwû . 15"«U LojS ji" l Coijji 

i_5"«L«LJjLfc I -LoJ—_X_' ^.cUjj «J . ij«C_XIjjj5iJ j oU5iJJ<Lfc jU5’<i_ i _ijijJ‘J 

( _ 5 5c5'<JjjJ j4_j <Ljj«5\j j- 5".«5 <5" (^jjji’iilj —5vjj> <— LSijijj^J j5L___ 

< <l5"<l5"«JjjJ (^jIjj-ui J«5"«J ol5"jLfc l-Lo{jlj> (^cLjji «J .<_5Uö_ j ' <l jL_x_wu4c 
j<U I J_o«l>_LXj ^UjJ <iJ .ij«L5ijÇ-oU jU «L>iJ jL5"«UjJj5U (_jj*«L <l5"{j<L 
<j. j«l5 ^^SLjcSUIL l5"«l«Ju jj5 < <l5’<l5’«JjjJ j«l_ «g‘L>j{j «5"<5L_Lj <5" <_SoJL> 
j«U . jjij oU* <5ij«G j4_uaJ jiij ^jJL-1 jloLSU «J U <5"«5"«JjjJ j«lj <g'L>{j 
^U jJ <d .{j<uix_js{j ^gj’<L —«<l ^j<(5"Lljj jUjijjsd c5 5L___. 'i ' <5" j«u*3L> 

«i_5" < jX{j ^iLjijj ^jij_><i_o jJ__i J_Xjj4_5ii < <l5"«lS"«iJjjJ j_L{jU I J_o4_Xj4_Xj 

j Ujijj <J (^5_ö_j‘ <l5" (^j<L_5"{J <L LÇj_L j<L 4 5"iJ «Ljj' . jjjj5i _1 _Xj (jj«L)jj 

jjjj__ii «l5«l5’«JjjJ «l 5 j{jj_> ^»4j j4A l_L_o«Gj«L> (^Uj-j <J . ijjjJ«5 Ujj 
jj^ OXjiJ 55«JjjJ (_jiljjuu lj-o<GO<Li (jiUjj' <J .«5 {j«L j«Ll «G'l>iJ jLLj5 
4_5"«_5"JjjJ <__ö5 (jjljjij 4_5 (ji<iiM<uijlj l5_lU (^5oJ«g l <lL> jJ j_ 5 ji jl 
j«5ij »j<l5 <5"{j«l «5Lj (_y L5 «lG:/U |jLo«LjJ ^cUji' «J <jjLu jjjLi «g5L 
j J__u<ij «L_> U'JJs U«Lfc j_> <l5îj «Ljj jjjjj «l 5 jij<L jjj: «LX_XjiJ <I__>Loj«l5 j<L 
jj <l5{j«L jiJ«L jjfc <LLXj{J <l5j_Uj I J_o4j{J (_^X-LjJ <J . ij<LLXXl£ <l 5<LSjij 
• LJv <_$jLjS J o 5-> <Uljij J«5LI> (jijijiJ 


132 


Ovrhead Progector jgjS jg jj vid>jJsgj 

<J (^jljGt: «l 5 t j«l>j{j jjLJlj (_s<5Lj ( _ 5 5Lj_x_oU jj_x_5jjjj j_jk j-xJjj 
jJ{jjl5 (_j54j{jI j4_Î 4j (jj-Oii i: LU j4__w 4 J (jij<L ij45Lj4j>j_-__oj-5 (jI5jj 
j«L_u«J (_£tj4j 4jIj Lo« 0__ <_5ij 4j'lj .{j4jI_L <-5L_u— G (^S«UjJjU’ j^_u4j 
. L>iijii (^__u (^gS^GjJjU' j4_u 4 J (_£«5{j«lI_5Luu_j (jj <LL 
(E13 (_^4 Xjj 4jl j^j) j 5 «l_J L> 4___>jj'L» ij«5Ll> (^j^jU (_jij5j5 


^13 i5jûuS_jI^ ^^gb jlS 

(5j6-j6^Uu I.6xbg9 |ju6uûi 6 j 

. jjXJ®^ j<5Ll> jj ASCII (jiLijS «lI<l» j5 j5{j<Gj__*jij5 |»«5 <l ^cUjj 
4 J j5 _x_uj4j 4_5 jjj_5t: jj«_> I jjLOL 4 J jL54jASOII t:j_5 <»tjj: ^cUj—s 
(_jj'5«J j5U j\x__>tjii <_jL> jj <J<l6 j4j «ul jOU j4j .j<5LL> (_jRAM ^jjij 
jj <5tjX_3U lSLl 5 . L_j t jjj4j (jj> (_j«5Lj 5^5j4j ^jIj—j j>j«L_u«J ^j L> 

(^jXJii j«Gj__*jij5 jj (Xoff) (_j:j5 j«5LL> < ijjj (_j-IL> (^SLijS j<5LL> <jjj 
< tjjj (^JL> «l 5t j x 9 U l5xj L5 .{jGl>4_o <5L j_> 4__4j45 4jj_ 5t:I j ^Xj j 

4j o_ut: 5(^j<G5iil j Ij5^j-xJii j<g j__*_oj5jj (Xon) ^:j5 j45LI> 
(_j<lx_L> «J 5 jj4j5ijlj j«5LI> <g j5i:j5 :^<lx_ (^Uji' .tj«5L jijU 
.(^j 5J4> 5<G«Gji j5tjljijU 

4jIj j« 5 LI> (^jJ: 5 ij <l 5 j« 5 L>l> (jjj__jjjj j 5 L__q i^tjlj> Uj_5 

(_jj 5 ijbj 5 o_x 5 <5 4 j 4 c jj> «g 04 _jU (^jj_u_ujjjjj 5 L_o lSoj« 5 LL> j 4 c) 
j iiJosjoj (^LjjJi CjLjlj (j< 5 t: 3 jj-ij 5 j« 5 Ll> 

<Jjj4—ûû li »4 __>J_Xj (^_cUj_9 <J . U5ii (_JjUi l-*L> (^jU5i-L_X_fe (^j*^j__> jj 

Y i jU ^ {Sjjj <— 1 L> jXXi . jjti j_xj«l' j j _j_uujjjjj£__o (^j54_5_>jX5J4j 
4j 4jU__>jj{i J<*j |»U_5j<Lfc • jjjjj<5L)<Lfc (^J^-uuU (^54 j{j__X _ûu 4 j 4_5 jjjjti 

«J «L5 (_^<L>ijj j4j . {j«G‘4jjlj_X__j4j j_>4j_)«L_u ^jSLjSLJjj ^SLX—__-GU-Cj—o 


j5<L_5Lj5L4j 4 


I J_o4_Xu4_Xu ^C U j_9 5 . jj4_ C _ Xj jj j5«L_>jjii (^1*5 J> jjji 4__J j (JL <5ML> 


g 5ii jLuuj 5 j5<Lujjj{i (j_>Vj> 
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• J^^t cS^-ujLjlj jAJb (^JJ^ **t J j^ljjjj 

l .A-JLJlJ aJ J jbjJmJJj j\jAj J LSftj^CL^lj [£ ^bjJmm+JJ J lj J^j^ L> LS^ 4 J V 
lSJ‘^L> lSj-’J-^’ 5 <>! jL_^—»i <Xr-^»i J jjLr-S" »iL-«U 

(jjl ö^L-oL I -LJuJo 4 J j 15 öj^j51j L5* ^bjjm+j j L , bj^ jIj^j ^j^lSIj L^ 

c^Jj Aj IJlJöj e^Jj*CCSljl5* |_£0jXC/ 0 j£j 1 (jjo-LX) jLjLuiSJ jjjl_j’Lj 

. ûjl^5” sjLoIj (^Lj j 

»j-X-ij j j5L L> <l! jçCjjj jLS'i j Llxx jl j<4j sj<t_xjlj LS" sj<*5LiL> k jjjXxSLjj5' —A 
J <_r'Or“ J ‘j~rtr?j ‘ “J-ÎL" >j-^ lSj^.^ ‘ Jj-î^ 

•^jjJ 

aJjjŞ AJbjbj jAm**i jj jL 5 ö j-jC- 5^1 IjIS' ^CL^Ij^lj ^Jj^mij> jA**jj &J (jISöj 4 ^jL> — ^ 

•>.40 9 j Oji 4 ^ <5j^> -5 >.^J 9 j LSj^.k' •>‘4 JJ' 5 
<LXjj<i> (_gj jAj C-jL ^jJj^j L> jj a 5” j4>jSi JjLolj (_£4^ji ^iOÇCoL — N • 
jji <0 I ij<tj' jL <J jijSLL> . ijjj'jL . j_5"sijijjJ ( _ 5 SU<t5' .o .. j <Cjj j 
• ( _^S"<JjjJ j CÖ-<C > <tjsjXÇj 
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^ tCs e- Jo (jLIkLJ |^ûg) j$J jjS 


(^jsisJjjL <(^jjjS"sJÇj jL_j_>jj (_^x»oL <lS" jj>jsi ^jLjlj ^LS'ojX-L N 

• jJ>jSi JjLjIj /jSJjjLjIj ^jjLS'ojÇoL Jj SjJjSjIj—wJj 

lSj^J 95 LjCs-’b lSj-*-' 0 ^-’ jO-^-Lr^ A( jj—Lr-j - 0 jL <*—iLj —V 
(_£<LJXLL j CRT (_J<t_u/Lj .Ojj_S jji J<L-U/ <CjOJ (jX/Jşli j (jJjij-X-^jSi 

>L* 4j < cö-jj (_^j—jjl-L jJ Sj—— «/L CRT j—LLL jJ (jl jji—C— <j j-<jj .cö-jj 
jLS'<t_ i jLxjL> oj<Gj_-_—oj_S" jj OjXlSjj_>cj (_£<lS 0 jIj<L <5Cj> cc-c ^jLjLL 


L (_^j L L_—-j-S (_^j—jL-j i 4J (jj—<jjj cc-c (_^j—jjL—j >L> (_^jj>jlj> V' 

(<LCjl j^ aJ jjj 0 j<lC_ J | jjLu_J ^jl jj <J j <tj|jj<Lfc (_j<5"<l> jj <5" ) < LCD 
Elec- (_£dLLj</ j (jjLc (_^L _ jL X.L. .lED jL _^j jj -L—Aji d’L. 

( .<l<us jjjXLL j <l><lJIjS) .troluminescent 

t-S^J j (_j^jsj <(jJSi (jX<uli <t_x_<-Si jji 4j Oj<lSJsj (_JjljJ <lJ jl-S<LjXLL/ — £. 

< jL’aSLj (_^S-isj ^jLL (jjsi (jjjjli d—</si jji<tj j—.J Lisj (_j<LL/ .t-SLsj 

RGB (_$<L/L/ 

l5oSj jIj> <lS CGA : <l) jrCjjj jLS<L-<Sv-<-5lj-S <OjLS jL <lC/L_u (jjjLS — û 
jS" jjjj^S-j uXj (jEGA jL (jXjjjsi <-SLisj oijLC <lS EGA .cslisi jL_——> 
<_SLoj Y û “V <l5" SVGA j <_Sosj ojjLj <l 5" VGA .(^xxjjoi <_SLoj Y 0 "\ 


LSjCnlj <5 j-Ç—o(j jjjjjLS^j j jjjjjL jLSsj<LSLL> < jLS<L-xL-x (jxL -*L 
> LSLSjL jjos<LO j Cjjjlj j <t—oL<LSÛj<ij >Jj-Soi Lo L jj <i-S < jj<L>jSi 
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î ^JÛJ<L<J jji — \ 

5 RGB ^uiwuLwu j j*3«i5Lij ^uiuuLuu jljij ud <lj<l& c5"<L;ujjljLu> ^ — Y 
.(_jj<c<5ljl5j ^jjjUjj jL ^^SL-slj5 (_^<LuuLuu jljiû <J <lj<l& c5"<L;ujjljLu> ^ —V 
î ûjJjj U Cu><C‘ (_^<LuuLu ^^j 15ûjj> — £. 

Ijlx.Uj_3 ju<l> <u IjJL5"<l_JL> <l_u_mjjjLo ûj<lSLL> <J i_jL> (jjj-S^Li" -û 

•ÛSj^ûuUj 
• ‘C<*> jjlSjJjJ JLLfcjjJ 

î <5 oj<5Lj L> ^ ja^j L> jjjUu L — V 

S <L_> J<C‘X -A 

jL __uû^ j jjju _jûj jji& iJjS' ûjJLuj jjj5UL> jJ jl5û j<l51 jL 5" jû ji_u UU \ 
• L> ^ Loj^ L> ^ * 
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JU* &jb 



*3 *Jlj*J j.lS' j** *S *j*a ^ (^a JL* jL Jl> *3**jS' ^CRT 

*J l -SÇ^j»J J*A • jjjjl—^SÇj J J*—i •) (_y»l S * . S »J*_— *Sj»J 

.cjjSuj *j(£j»j *3**jS" |.*J ^jJa J Sj'3*SÇj 



(E6) (^aJj 

J*—'*j j(S*J_J *S .(jd5j** *3jS 
^.J^-Î, U»JJ*A i jjLa *-S'*3ji' (^ySJjj 

(^bj-S *J j LS 4 j*lu_S1j LS *l4" 

• jî^e 44 1 4 J^O*i 



cSj * f j ’-d C^-ui < jj—S»ij»j 
.ol> (_jS*)jjJ .yl> <jlji 


(E8) j*Zj 

jjljj»i jlScs—jjîU »j*Sj(> *J cSi-1*j 
*3 j*j-Sj«j *SD*-S *j | .'3*j . jj jî--Sj»j 

•lj*"* -rt 15 u " 
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(E1) ^*aj 

iL 


JCjO^J 

if»j j*jj~*>jS *iLi ^J. »j*jj*->}S (^j*>j»i ^fjlylj 
i I-*,*> (j-i (j-SUJ'-- 


(E2) (^a, 

jl. « > (jjlj*j *j <-S*j«j*j' 3 *-S j*jl . * -( ,j j.*j 
<-S-lJ*—S jyijjJ j t-uli (_yj_—. aj*_j> jj j«a»a 


(E3) ^*^} 

»j*jj ( i * *j-S .*) >(j;jLê j L-__jL j*_îLî 

(ji*J*J jl—SjuSjsJ Jj_a*Jb la*jl_ul_Ijl_> 

U-W jjj jl-St j 1 . •* * j JiA j jJjifJSi 

.^j*S«ja 4 a 



(E4) ,>3j 

} *J *l4- (LCD) ^jL* JLl-^S^Lî 

j »jL»j jjljî»a .sjlj-Sjij-iJ jijj— «j*jj-rf**j-S 

• j*svj 4i j(S*uî*_.lî Sj*lSljis J ÛJ 
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Jl*' 


!!**+»+• 

*+W 



jfjiftl 3 



* 

ib* 

j'jj** 


ii*- 


i'J* 

1 1 -: L- L-ir 11 1 .. l‘ r,: ■ 

j*j*ii*“ 




J)? 

“S&f 


^jj.j £>*j 

j 4 JUj*J 

1 

c£»"> (^JS'^a cHjlS 

320 x 200 

4 


640 x 200 

2 

şçjjdSJiJj ijJ}j£4j*d/ter)&J 

320 x 200 

256 


. 640 x 350 

16 


720 x 400 

Lj** 

ÎBM PS/2 j(Sj. 8512 „£*», j*iw 

^ 640 x480 

256 

IBM PS/2 jajj***^ 3^S*» 8514 j^ûû 

1024 x768 

256 
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(E9) 

<ji*00 LÎJ*^ 1 * 
A^w»Li k&J^Uftj^ 

bj; : <_ 

jL^^^Lf 
oW (jio'-O 



(E11)^*3, 

aj a) iSdudJjji 

.IjljL 2/24 j***J yua 400 


;", A A 


(E10) ifd^j 

|| : j : J I | jLSij*i41jLS' jLS'*^_2>L. *J .-Sii-i*; 

:■••: c?JU-?-4J ,j>4 ,•** J ^LSij-^. ,** 

jLJijSLL j .’3*j. tjdldSts pdS iStjd. 5wl» 

•*ii/> *Jjjj 


(E12) ^*a, 

(*^ 4 j ûW j*^L 
ji *_f tjd^i-jts jjL-Jlj 

<^ 4 - s ’ jj*< L 

Jk <>*-L*j 

(_flLS*Sj*l j jl4*jöj*_> 

•lSj' -ij |j - >* - 5 
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<J jdSbi j]jjjjjjS j4jj_u___oj5" (_J«ûLol \jSjjJ jAj iS jjjl jj (juOi Oj<(j < jJj^jli 
<ijljjj (_£<ûL»l jSjjJ jij ij\j ilAjLS" iS (_£<ûLj»I jSjjJ jij lfc«jj<Lfc . ROM 

(_£_uij iu ijJÖj jij ^jSjj—S \£j&ij ijjJjiJi . jL RAM <l) jLuJi j l_j t 5<w' 

Jiijj\j JijiSij <L Luij jij iS (JöjiJ (_gjft<U L btjjiA . jjS j>>5 jj L ^öjiui 
^jJbj (”£jGj-5o.i jL*-Xj ij\ijij'j-jmjjijS jL i} jjij\jj\S |»<Ij j bjijjjji—djiijbi 
j 15" Ij CPU ^iSi) j>J<tGCuulj £şj\jj[j j>ji~jiiJ (_Jj8i8 Jjj L ^jjjöj . ^gjj>J L 

ijS \£bjij jj' iSj> jib ( Ijj9i jj—*—î ii CPU iJ jjj (_j^JC‘L5" iSjj>) . L5j 
liL‘6j<Lui <J ^9j jguli ^jjjb jj^j <*J CPU jo.i9.UjL l^O jL ^jLJlj 
^^ÖjiujJ (_^J j L5" jbJbjbŞ jJ Jj Ljöj jij iSSj> . jJj^uli I J * 5*9j L< ^jJbj jJ 

, c?i i, J 4 J 4i cs^.0 jL i^jSöj'J ^jjöj j$jjjSm jLij jJ9j jijj^ojS 

.jOö-bju 

^j>jj ^£^4j <jaJ jûiö-bjU ^-Ljûj jjL-o—ulj uSnJL) LS" 

jjL-oöjLdLj jL—L j 4^* c^jjLSjjb 

. L*JÛJ L^wwJ ^3û^ ^uJJ^J ( ûJJj ^IjSLlJ 

Cî^.9j ^ ^ J cr’J-r-^-'L OjJ<t_C (j9ij9_UjL ^-Jjij 

<J ^5 ijöjij j9^9JjjL (^jiJ'öj i) jjjSjOj u5_ld5" (_£^5ui (_^5uj (5j^ . ^jjjSSij 
. <L_J Ij I.L<59 j<Iju (^-Goj <J »*S<L Oj<LCj_uL <ûL»J9j jL (j9jL 5" (_Jjjj<û‘ (jjLo<U 


lAjlSûÛLJÖ j öJ |5jLûl j ûj j'iu’jLiû<51 jjj UUIIÛA ^jjlSûgjjw 

jjL_ilj jij jib I jJL5"j_Ljj jJ (_£jLjIj <j (jClLj j_5IjLûj m ...9i. L5"9j ^. ■ • 

j Ljljjj jjjjS iS <L9j_X_ju _C<L> <*J (_jIÛuJ_5<*_> < ij'ÖjijZ— j j- > jÖj (_Jjl_jlj J jljGG 

Oj<t5sJ<Ufc <U j L j>j<Ljwulj (_gjlG_ u <5l jGG__ui i (j9jLL-u N 

.Direct (Random) Access 

.Sequentil Acces ^jlljjj (^cLç<5IjOOu^j ^ojLû -V 
ijjjj. jj .Indexed Access 9jo g_uuOjXj (_g_G_u j <51 jG___u9i j» jJl_- Y* 

<u jL»Oju9j j>j<Ouulj (_j9jX_ûj <u jgjjöi ûj 4 J 4 Ao4 i . ^ jL5"x5L_jj (^jjJj 
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^jJêj^fi 6jL£j)Jb 


^gjj-öj <J j(59jlj40 j<Gj__j»j5" <l 5" ^j<LLuu<u<u» j<L <C-LL>ju. i <t5’ <u_Xj 9jij L<L9 
<t5" jj^jlj u5Ljj> <u jj9i jLS*jljjo .9jOjili jjj<L_u<u jL < L59ili l-Juj> 
jL jjj__5l j (^'LS" <J . 9 j<l_x_Xj I jjLj<l_j<u jjJ<Jj<i__j (jjl j —jj j<G'j_*__j_j»j_5" 

.<L*SL> j<L AXjjJj £Ûj<Luj (jJ9i 9 j<Cj Llij<Luj<U 

(^ LS" ljûL5"oj9j <J Retrieval Speed 9 j<oLIj j<l_uj<u (^.l^_i_> -1 
jlSojlj JJuJ Aj ^fî-t-aJ <l 5" (_jjL5" <g'Ij , Access Time (jLL<L5lji> gXjj^j 

(^j|^X> <(j>9j9jJj<U <UoLj<U (_ 5 j(5"<ûL J i jS" (JöjJjZ ij <*5" <G(j9j<LG'lfcljj<Luj<U j 
jjîjll L (^jj|jl> (JjjsiS (jLL<5’l jJJ Cjjj 9J (^jjtS") ji’lj-J> (_jHj <l5I jU G1 jjj9J 

.(jj9j jXjjL Ijlo(5"L <l! j (jj<L uj <G‘(j9j CPU j j(5<L<j9j jljij 
(^jOujjjOj ^9jjj (_^jjj_5li jj (Storage Capecity) jj 6 j ^LIjj -V 

jt>j<G<J (jJ9j jL59jl j-UjJ (_ji.il J (_jG_J<Jj_jJ jojjj j jL5ijl j-LjJ (_ 5 J<l5’Jjj‘<L9> 
. ij'ifa (_^jj_uu L (_jjJ9j jJjjAj (__^J LIjj l_LotS"L <L <5" j___5u_' 
(jjX j»< 5" I-G<j9j <l! (_^<t>ijj L <<ulj5û_ûjL j jjjj < jjsj l5>.1j_uj ,_£<L>ijj —T 

. 9 Guju L 9j<U 


jûGig^uojS ^Oluuui ^juöj ^jlSö jjp 

^bjiuu (_jjij : j »<5"<U < jJîi (jlû<uli <—>jj£ jji <U Iij<Gj_jj_oj5" <l! j(5"<L<j9j 
(jjljj* 9i 4jjj j<Lfc j GluJi l5(jJ IJj> jjiîi. |<5" <u>u»_uj (^jylSU^L (_^<lLj ij5 <l) <5" 
Giujjii (jiû<uli <_ujj5 jji <u ijj'öj »ij i tSLjLS" jLS" li CPU 3*5J j_>j<Lj_uulj 
jjj ^jjjSJij 9jj<lc (_^iLij5 aJ <l 5"jiiiJujL (_jjj.9j i^ijji .ROM j RAM 
< (5j jLS" li CPU j>j<LJLuulj (jjljûL ijj j<Lfc 9jjjLfe lSLxj j>j<t_uu<d 

(^jSsGGGij j-X—sL ijSsGG jl_o9jL-o (j j_X uLGG i_5"ij j<L4> .9 jGGgL <U> (_jl u__j_GG 

•jiiiGjjL (_jjj.9j j CPU jljXÛ <l! 9j<5sujjjL 
3<u5uj j> Ju_G_u I j ^bjiuJ (_juU9j u_5 OjOij5ujjj j t_o9 JJ_' I -LGGUi uj jSbjjifa 

lij<L) I jJi jjöjjjii ^şj^jS <l! jJ9i jL5<u_oLjj<u <"_.«<< 5 < L5oi jL5 li CPU 
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du L> ^ j ^D^ Aj . ^ jllj **• ^Lj U jL j^mmi 

1»^ ‘ LSL (^. jLo—__-oi j->j‘OC—* lj l5-C—Ûuj*j (jj-J> jIûj ^lisJjj-S^ 
. jrul^J ^jj (j<54ÛjjC l5û>j<Lo4j 

g^göuuwlj ^SjLûlj Au Qjluu6 >S jj qISaj6 ^6 ^jjIj 6Ûl_i6 j 

j_>jJJL-ulj sjsûljsU (jjft ^ jyl j-j«J <*—S" <U4£ joioûjjlj (_jjo j jj—> jji 

jj^ i ^ ■ ■ .'. 1 Llc.j— o ^j L5L5_u_ j i 5*4 j < L5\j LS'j---j Lyljj-j j i ^ " ■ ■’•_ 

»<5 <o'lj jZjzi£ (JJl>.jjj ^jjk^o ^^oji'Lij-o (_jl5<5Luji 1 ( _^SL-Lj 15’<(5Lujj 

CF1 jJjj jdjjj) -<jjL5lj ^JjJ\j jj byJ4J j j'Lj jLjL öjjj 

QIS6ijuu'i Llcgjo ölSjuu^ 

^Jjjji . jj_>j<ûLuilj (jjoioJ-ijL (j-isj jjjijL jLS’j-w-w. " Lij—o <t5_uujj 
jj-sLollj_5 (jljj-i <_S»j <l5" <l-_uujL jL (_g5L>_"—..jjL L ^.uu-.-"L-ij—o 

j<l^ jL<L5’sjL) .ojl jjjjL ^-- J Ldj-o ( _ g 5’<LiojLo <o <5*(|»lj5 (jûjj) 

j<L j L5J l> . (jjjjo j j LS’<li I jJLj>uuj<Li' j jj j_u 5 (_j_x_uj 15" <J <l5 <u »j L> j<j 

^ • jî^ si ur-L’Li^ (_^jjuu L j L (_^J J_u— J (joJ-jjj Aj LuuuJ Li J_0 Jjj L 

. uSLj-ui <J <L_uj jj l 5LJ l> jjjs 


Ql56aui-}jlj£go 6>5 uiulj^ 

(_^uuj'Lij-0 jLj> <ij(5>-uujJ jAj Ijjuuulj <J ) j (5<j-_uu jl ’ LiJ-0 <i5LuuJ.i Cuuu5 

(_j5>_uuj j jjj — 5i - j Ln.u.i.iui i j-jjL' (_^uu.-i> LuCj-uo j_' (jjj_5oj <5Lj> ^Ljl i_rjj 

J <Li<Lfc jLjj>jljj> (j»jlj<*-5 <5" jOjûûû (^jjLjL (_j5<L0iLo <lIjAj ((juuj' LuCjuO 
jL < oj<Cjjoi jl_uû> li <'■5 j5jjJ»u »JlojAj . jj5oi |»<l 5 jjj 

j<L . J<i_5lj (jjljlj (jLSoj-jiL J<L*U <Ûj<i_>jL_i (_jli ^ijJSjZJj <L jjljj'oi 
(j<L_u>_u< j<Luj<lÎ Jj (5 - u- O »Jj .u5n_u_ j - (_j jLL jjûjöi <lI j<L5li (jjLullj Oj-l-oL 
<5LuJi |»<l5<l <jjii ,jui4jli ojj5 jji <l jjlj5Cuuujji jLj! <5" ^<L»iLo j<5 

j L l5_uu-i i (^jJj 4 j j-5 < (j-ojjj j (jS L_j jL (j»i Ls L 4-5 j L5<Lu _—___ j Lc.j_o 

<J <5" j(5 <l>-u_ : _ " L uij-o <5LuJi >»jji (F2 (j^ûjj 4jl j^j) .jjlj_uL >j<l (^^SLuji 


(_jjjj 4J (j5Ljj> (ju__>lj4—> 45 j(54 __.uu-_> Lxj-o 4-ujjuw j L L5LIj (^j 154__>j L_>Ij 
. L5LIJ (_^(5<LjLjlj <L CuuuSi (jûJ<Ljjj ^JijSjjJjij (jJ«i <5" ijOiOÛJjL 
(_^54 _iöj— u™uu 4j (jL5<5Luu J i 4-J (jjjjlJ_i»i 4—5 4_>öj4jLuj^j—u-JOj (ji-5\u_X^ 

I-LL5<Lw__ c 'L-c.j-q jjjjjj <J »*3<l 1 (5LIj j(54__ijlujlj 4j jLcc u ai (ju_ijj<Ljij 

(jojC—u (_jij5j^<5Lj . j L54 -u-ij L_> Ij 4-j (j4^j j>j4ûCulj . 5 Lj- j j - 4 j j^_5L 

4J .(jjJo-LCi (jLuL Cuuuo j-ûj (jOjjûû (ju\j<Ljij j>j4JL_ilj (_jû-uj4-5l jÛj Cuuuoi 

i_u>ÖJ J (jJ<L (_>0i jjj (_^5uJ L5 4-54jj L__l I j 4j ji-uuj4-5 CuuJÖi (juLl4-JjJj (jOjû—J 
(Cuij-ûi) (Juu>tuu4j (_^5ûCjuuL5 (jO j û- û l5oj j>j4C-uljL (jOjûCi .^j5oi jjj 

(_j I54__l I jj5 JJ-04J& jijjij (jJÖi 4ÛCuj4j4uO ^5 (j4-_lljj-5 j4j jLuu-l45 jj J (j>0i 

CuuOi (jOj_CC .(jj4_i L>0i jjj (_^5Lu'L5 (jÛ0j4_i <Ljj j4-fc (_J0ÛJ jL lijj_ uuCj 

(_^-_IjC) jjcLol^5 (jjl J<L3 c5oj j>j<C_ljL (jOjCuu 4-j j(54 -_>j LuJIj 4J jLu ' t ' u ’ 45 
jL>_o4-5<L j4X (_jljj'oi 4CCLuj4j4_o (_J4_*jljj5 j4j (_£45L (jOj<U jj (j>»i (»1 j-5 
(^SL-u>0j Öj4_> 45 (_^ujli <l54Ûuuj4j4_0 (_jjj—j 4J j (_^5_)4X (l—J (5_uJ ) 45*4jjj0i 

.^jj<LL>oi »<5" jLL jjj 


ljlS6uuAj6jJjj öJLIi 

jL J-4.(-i < jlj-Cj—5 oj^SLj ^JLijjSLj 4 J 4 —oj-5’) j L5’4_u_>-Li4jj-ij <Jj Lu 
Ijulj<J <5" <5LLli jL <Lu_iji Sepuential File (. jLtscc ^jLclj ^<L_ji 
l5ç_4u 5 t j4-5 4 J (_^Juo jj <L 4 J L> jljJÇj_5 0 j45Çj (_^5jJJ-_ 3 -U4>) jl5oijj5j 
3^-5 4 J lSLjjIx (jçJo-LÇj ,jjLJlj (j<LL_uCÇj jL ijj-Sj <(jjli l5çû<u(j jL 
tlioi j(_uL__i jL5oijj_5j ££jIjl> <*- 4 'Lfc jL j<l_ <ujj> <u5 j5j < _ 5 ^*_15’ 
(_jL5oijj5j jûCuêç- i j^ii cj4__iLj ^jSLijj^j 4j jLCj4_S jj . jjlj-5 j-û4jjj 
j4— 14 J (_^jjj 4j j(54__i-L>4jjjj 4 -LLs jL 4-uujji . 0 j4-ûÇjIj3j5 jLuuJ (jj> (jûÇj 
. jjju5oL)4x j(5<5L__ii jL 1 (_gu<__ " iû-c.j-o (_jjjjC 


(Direct File) <pg6uuuul j ^ISöJLli qL» 6_uuugc 

I ijj>j4_c_ulj ^jiLLLi <J t_SLijj_5; j4* 1 j L5 <UujJ u<ujjj <JL(_i l5ojjjx 

<Ljj> (jOjÇL <L J-lLi (_ s J(5flijj5; L5L CuutuljÇj »*Î<L t <L 4 X (jijj5; (^jSLiJL 
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jöuujötj g jS (jjö 3 

l^jlSöoJuuuuljcjO öiluu^ öJ QlSûgljA-ij öuujLûl j 

iS tjlj (^L>^uu4j jU ^cju L5* c3dj j 54-uuuuj L-cj-o j 5 L- uO 

^j;jljL> i <uuuj j<u*iaJ jL5'<ujjLJlj <Cuo4> gLjjb I jjLJjj 5L«jjj LS” <J 

> j - - j U jy j5* 4jL ûjaJ j—->w--4j j jj-L-yS jŞ'L5* j 4-5 jJ 

. jjj5L (Formst oLijj-s) ajIj »iL»L Ij—Lxj <U jLSLSL-oji (jjos ^jLJlj 

4j_OjIj 4j jL5LLU* jj<l,-,,îjs <-5 'ûjj 4J& . jSj-5" »iLoL 4jIj jjj5L Lojj—S 

^juLIj <u < jJj5L (jjliLL* ^jjoi IjL (jLyl j<L < jJj5’sj (jjliLL* (»j J? . « o) 

j jj j5" jLj <5" 4jj (j jjJj<L> 4j (5*0 S 4 jj j j .., ^j 4 j j L J j L »4 j jjj5L Ljj-S j j 

(jjLLujfj ^JLx^j»4fcj<u jjL-jL jj LLjjjjsj Lojj^fc) .jljJi <o‘lj (Trsck) 

i»4j 4 jlj 4j|(Track) »4 _î 4_jjj_5Lj4_j|j j<lJ jûL ( jIj_jj jIj-jj 4_j‘L5L»j 

43<L-oj5’ (^X> ( j4jj<l5’ j<Lfc <u5" ((Sect0r» CJjaS CJj<lS 4j jjj-5’sj (_/UjljljJi 
4 j (_Jjj J O-jjj 4j‘lj (^*jîjjij4Ji 4_5"45 LujJ j 4_S' Lft9jj4fc . 9j4_jLO»i <_5L_1 jL 
4 j L j9jlj5ojj5’ 4-5" . (Side) 4j*i jji j£j>j5os 9 j<L ^jjlj5" c? _-_J'Li-j_o 
4jV c54j jJJjjSii ^JJ' ^jjlj5” Lij_o 4j (_£*jî <-54 j j<> 5 jL .C-Ji (SD) 

4_5" <_5L5L—jj jLj5Lu .CJi (SS) <u ^45’9jlj5ojj-5’ 45" (Single Side) 

j-5" j-SLSL— . s jj aj I j j—' jjj ^ j5lj j LI j I ji’ j...... ,* Lcj~—o 4j (_^*^ÎjjJj4^ 

i_ 5 -Xjj 4L" j<Lfc ij5-Xj jLo9jLoL j_5"i9j j4J9 <(jjlj5 (^g——_ Lcj_o 4 j (_£*jî L"4 j 
l_£j_3lû_S . jJt-L-S jjj (_jjojl> ( jj4jLj4_S’ j4j .(^jSLIj lj_j>4j C-jL jjJÛ4> 

j jLSL'J (_^9jLj t jLS^jljjj 4j 09jL<l*j ^jLclj <J 4_u_cûjj 4-5" jLScj^i" 

9jIjJCj 4J 4__-__jj 45 4J LS^jljJCj jj_L_s t >9jjj jj—L-S . j54jj4_5’ j9jLj 

4J lj jLS^SLujj (^jjLs <J jLS’^jljjj jL (Track) (_j9jlj < jL59j4CXfcjL5"4j 

L‘4Jb ( Y * * ) jl j-Xj 4«) I JjL59j4j.j 45L_0 4J 9jljjJ ( ) * * ) L‘4-ft ( T û ) jlj-uJ 
j9j4j jjj L-uu L ^^>45" . «4j|jji »4j (^-Luujjjj ji"L 4j‘ 4-uJ4j » 9jljjJ ( A • • • ) 

• “jls? 

9j9jjj ^ij\jÇ> 4j 45 ’<i5L-jJ t_5"4 j j—o<C jS 1 IJj^ uSLtjS (_£jC 5L j^rJÇolj <J 
4) t_54jj_> jL JJ9S (*(••) L‘<Lfc (T* • ) (^J I j_u_> 4j‘(5oS 4u5 (jjjjjj_uti9i 
T i • • jlI jÇJ 4) I jjL5 "<Cu>4uj jL jL5 - 9j4Xj ^SLujj 4 ) . (RPM) I j54j45j> 
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(^SLtuiS (j jij59S jLuXj (JLutiL 4 J (_£9j4j j4j 4J 4j|j4-j 4-5* jj4_-j j (JU-uL (j9SLo 

• C>4uj jL j<Cj 

jlSötSuuij^ 

54Jj 3j 4J J j5jj_>J (^jj j_5 < 9 JlÇj j I uu -- -t 4 ^ ‘ *<J ** 4-5* 4j (S L tu . S 9jj-> »4j 
^jpjJ A 4j4-fc j Ljj>jIjj> (_£9jl j4-S . jJi jL5"4j I Jj L5"4_t_utu>4-uu 9j4j'j_w_oj5 
jL 4j‘4jjJ> (juutjljtU 4-5 t ((^SLj j IJ> j g-uuj) (jj(__o4j 4-5L_u__utu-uJ 4-5) 
j5 . jJi jL5<L. 4jIj 5 j4-fc (1 ‘<‘| ...I Xj <l5 r/û . jy lijljl-J^) j 9j4__a_u_-tjj4j 

<5 jjJj 9 j4j ^jij4_uu (jj9S . 4 j L <5 <L.j L ( ) (_^9j_uJ (_£j9-Lt LuuuuJ (jj4jljLoj 

1 jjlj5lj 4j<Luuj5 jlj> 51s5Lo (^SL.osLo 4 ) <l(5Lujs ®jj> ><u ^5-CuljL jj 
(F3 AJljj^) . jjjjj-tuj Ijjlj4) jjljj'os j5<i5Lujs 

jlSöoPötlll jlj jlSöjöaj ötllUJÛ 

^9iLo 5 45 < jjjj'L^SLj c>4—uu ^^SLtJi j-.J j 4> 5 jLj_> 4j(5Luujs ^»5 
4j‘ (SL-jS |»4j Ij (Juu-j5ojj45 9 j 4j'j-u_-oj5" j j54-5jj>cJ 9j4jj_yuoj5 <J . jLuL 

. jjljS’ (_^-L>4 j4_u-uu4j 9jX_uû jJ-L>4> 4j j (Disk PaCk) t-SLujS 4-j_ uu4j jxjos 

(JjL-jIj /j9-l>j(_jIj (jjlj—oL jLSLSLu-o (^jLs j jL59j4_u_> jjL—uj 4-SLj> 

4jj 5 |_£jj9jJ<Ui tj59J (juuuJ j>j<Luu<J 4JjJ j4J9 . j\5Lj 5<Lojjj5L5 t jj4>j9i 
4j 4jj 5 »4j 5 (jl 9 j4lu_J4*jL‘ (5>j5 (^5jj *) (jJ9j 9j9j9j5L) (^5<U 34S4) 

,9jl/ j5j4j 4Û-uu4j4uO j4j jj <5 J} J '9 - 5L-JJ- 4 ) t 9j4_Jj-uuu4j9S j4j ju-t-ojS’ 
(jJ9i jjjjj*4»j (_jlJ*> 4j jjj 4j(5Luu>S |»<U 5 (_J9j4j j4j4) (F4 (_£4Ûjj 4jlJ^j) 

3j> j jjj' j5L' 1 jjjCls ljj<uij<u (jj j jlj5«|*;uiLc4j'» JjjX-utuJ (^SLjjjCû 5 
^Jijijjjjj <u jLy59 j-5j 354 ) <u(5Ltu>s |»5 .Ii<û jLSLj j jLjL <LLû>4j 

59 j ( j tu<- > 5» j 4uj aSLu j S 4jûuulj . jjj>9S j4jj- uu_oj5’ 5 (^J L 4J9 L449 4j I j (^J-ls 

j4j j(j9jj45 (_^9jlj4-S j j(-t_>4uu j4j 4) |»*jÎ4j t jJjjjjSsjlj j5^5jj>tJ JjL-uJ 

.(^j5"L (j><uc> (^j5L <u 9 j5 
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«Hard - Sectored» c><l_u jL j<lxj jjl lj-»L‘ jjji-jjS j «Sectored 

■CsJos ijjLi »jc:l jaj‘ ^jjbJj ji ^5" 

.i-Swijj <d jj Jijaj <_S_)<5" <J jAj jj^i lijl j»«Ij <u»j<u jjJ aÇjaS" jsjÇûi <J 

( ^5"<*J<L^sljj<U j4j*^<d jlûsjl Jj-5" J<L .^£jSj SjLjsLj <G‘Ij «OLjijj_S» <L5"<L5L_uJi 
i»<tj . «Format» <o‘Luojj_s (jX<lS<l_oUj<l jjL <l5" ij>oiojjjAj »j4_*_uj4_*jU' 
. ISoi jjJ<uojLoj jLS"<Gj<i5" j jt5"ojljjj <l<loLj<g 

^SÛJa5" j ojj> jLjJ jjljjj <u <5 "L__C j «j!joL d>cu» jjOj 

LS Ljjj- tr Jj <u <u5" <u<o> «5 oJj_ 5" cioj' j<l 5" j*A jL'o j<l*j jj lij<d .^jjJ’L joj-i! 
. oLojjj <5"<5Luji L5"L Cuuujjjj I ixjijX—* jjJ .j^aj jjL^ lSu_j 


^S^jÖj j6 \j.jl.ui 1569JUW 

jj'Lj jL> Ia5"<l<(5"<l j<u <d <l5" <lL5"<C><l<j <5L_ji j<5"<L jj <lojCC »<d 
jijLojjU ( jjLS’ijl^jj I j<LijÇ-C |»<|J .^j-uSiijij <_SJ<lS <CÇj LSoSLuuii <d 
Ij-oL5"L <J . jjijLoj j<L LS"iji-LLûJuj (^jLûû^SLûj jj^ <Cjii jL5"<i5LuuJi c-LS 
J<Lfc . <L<i£ (juuljijLuûJluU (A • • ) jjlj lSLuSLuuJJ J<iA (^jLujL <l) jljjj A * • ji£ 
^jijl> (jluSojjj5"j j<i> <l5" <CCjiJ jÛklIj Ijjjj5j jjJj<i>j<Lj <L (jluSCjl^jJ 
(jijL_oj ^jiJ I JAjij-C—uu »jJ ^jLu-ilJ Jj jLuL)<L-5 C-uuiJ jj . J—C L jjJ_iJ> 
l5j4 1 .' 5 ^JJ^J l5 8 J^°J J lSLuujJ ^jjLLL (_£»jLoj < jiJj-uLuj 

jlSöijuuLj^ ^jjSb ^jblgJ ^jjjSuijLj 

<Lojjj» (jjjAu-ij^S" (jijjCu 4 j j(5"<iSLuujj < -jS-Xj jLoijLoL ^u-uCLi j5»j j<j» 
(_j»j_x_Ji <d . jj»j u^klIj «jl j-j>L <cl><luj» jjj<Cujj<LS" (_j»j_x_Ji<l jL «jl j-j>U 
<l) {Jjjj <L <5" < <L<L& LSçjj<5" J<L» jj LSçjjS" j<Lfr < I ijl _,j»Lj <Lu><Luu (jjj<LuiJ<5" 

(_£»jjj J »jlj<L_3 <i_u ’ L-<— 0<Lii Ij<CLSluujJ »jj-> ><l) < <L<L-S"<LjL j (jJjijL LSÛ-ujj 

ijj_> |»<L (^J-jJjj (^jj Lljj' juljj'ij <LuÛuu_-o<Lfe <Ljj j<Ji . j5"<L lS»j jL5"jjj<L5" 
(_^Jj<i_jjj<LS jl j-oLj <C_><Luj <L j<lS lSlûSluujJ <Ljjj jj . jj<5ûj (_JjLj CLSÛ-uuJi 
i • ^ *V ^<5 "»j<l j<L (_jjjjSl j (_jj Lljjj c<j L Y û 1 < Oj<lS" ) *\ <l) <lCjjj ^jIjS" 

ls^ |»<L lSo'LS .()"\xYû < \=£.* ^"\) <5ûjjljjj j<Lfc jj c<jL 
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ui "jj (»jj Lj »jjJ jjj <5 "L—«X j jj<i>j<Lfc) ,<lIj5"<l<5j>' <l! «5"<l)j> iV • • L'<l* 
^jLjlj ^jSjL <lS (Acciss Arm) ^jXuuU (^Sxij^U clj lSû.xSÛ-uuL -ii<i> jL 
<Lu > i j j (juuXj J_ûj- jjii ijjjJj <l5"<5Û_u_ j - jjjj—Sjij (_^jL_ujlj j jl-L-Xj 

(*il j^j) . »jlji 

j'iwjöSlj |5 jLûI j 6 uj lmm6û 

lûjlSöuuikkilji^O öSjumjû ûJ 

lL r’ i -^ i -5 oLuukSûjj jj »jCC/ jji <l) jlS<5û-u_ji <^xSj ( _ s jlj»dî>l' 5 

. jjSijjij u5ÛJ 4 S j (Sau-uuuj (uXjuo jS-uuu O j<LuJ j(SijljJÇLi <LwJ L-'IJ 
.(_£jj<L ji-LXuiuuu (_J»jXC — Y . |_£jj<LÇj<5" (j»jXuû — \ 


^ÛJÖuÛjöuS 

Jj<i> <L_S<U<l) j CuJj jLS<Lj li jL_S<5û_uuJi (_£jjLi JiSiJ <Lij—X—uu |»<Lj 
( jXAjli (jX<u -ii<i> <l <L5"<5û_uuJi (^jjLxjL 1 Cöj_u_S»ij»j lSÛJ<lS jLS<L_5û_uuJi 
<l) AjijXj J<L (^>j< lS 1 (jXç Ju<i> Jj (_J<5û-u lSÛ.xSÛ.X_S <lS (j»j<L lS»j iCujSii 
j<iA (_£<L_S<i_o<L_S (^*^) (5jjj “4 <»jljL*_> lû jLS»jj_>jljj_> <i o X ... 

JjAJi (_£jljûO A • lSxSuUUuO (^jjjJlî jLX-jlö (_^lj < ^jl-iuj (J-L CuÛÛ<L& lSuuSuUUuO 
j^ . jj^-Sii ;Jjli Cij^L-S Cuûû<Lfc J<U_UU<L (jOCL-Sijl^i <l) lS<L j<Lfc 

»jj iJL ^L ljJ—U . (^jSiilj I -Lj> jJ J<LCSIjLS jljSuljLj (^S<L»jjj (JUU-uSCjjLS 
<l) »jj"»jj< lS <lS<5û_uuo (j-Lij L <l) jj'jjj (_jjLS»jljjj j L j L-X ^jîjS <lS <l!L> 
j&jjj <lSûj j> |»*3<lj 1 <1 —S<CjL ^jJ»jL <l) l5Û_ijJ —S»jljjj — S 

(^jj>j_xj (^j LS<lj<lS (j»ilj 1 jS<L lS»j jLS<Gj<LS <l! |» LS j<oi (^jLS»j<i.cSljLS 
. (S»i ^jLi <5"<S-*u<ji (j<5û_ii lS<Gj<5" c-cS (^ijSli ^UIjj 

jlS<Cij<5" a) |»S j<Lfe ^jLjlj <G (^ûûuuii (^jl jXj u5Û_uujJ (jjX5L <5" (_£»j<J j<G 
Cuuuiö jLSCij<5" ja jLoj jljXû ja jLoj ^uij (_£jJjj-u-uuoj5" (^SjjCoUjAj < LSjIj 
<l) Oj<lS jLo<i_S<L (^j'l j_Xj <_S_uu-0 (_$j_x5L <lS jajij jj Cjjj jj . (S_I jLuu_*j 
(J_|J_S (jjLç Xu Jji uSCjj_S LSj (_gjLii I L;-> _J <_S<LjjIJ> j ^l -Xj . jûcS—-O 

Soft-» »j<l (_j-Lj<L_Gj<i_S(_jjli <l »j—x_ ûû jji . «lndex Hole» (j<5û_ij(ji) 
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jl 5— jjljUlujj! J ^»4_> j C^J j4_S Jj JJfc Çj LL L’ .- U .. u L5 lj>- jJ jJ—jujjl J 

j L5"<iCLL*j LS" j<l-u<l) <l$" jj .jjj<*5ûj J_;->t*_<o <l5"<llo*jLS" j<l<j<J êçJljj'Lj 

< jjj5j u-SL^ ’<’ Jj Aj A-£bj LSÛ-jj SjLjjjjjIj lj—uj—X j J (jjûj (jj^Ssj J_<_>_<j<0' 


-U <U £JSJ (jj-OSJ J-0*_U_<U 

j<Ljjj<L> ><b j<l^ (j’jij.i L5"<5 Lju - 


(jlSögöCLi öSiuj^ öJ j^jSjjlSjjjLi g qJjSJöjö ^jöuogJöJö 

<l 5" jjjjj—joi Ij5"<l<l5"j> <l! i_5"<Jji- f“\ • • >> <u jL5 "<LL>-<Ljj <l5L«jj 

L 5v i I jJ L5"j5Ljj- o ^jj-Ls jJ < j L5 "<l5Lu. o (_^_>jLs jJ djjlj—X—> CjLsûj 

< l^ jjO (J a5 U-----.I- Lc.J-O 4jV jLj 4_>Û J j>jl*--ulj j4>jûJbj Lylj /jûjbj LjIj 

< jjjjjjjsj <l5’<Lj-_- Ui ’L ê jj» <uV l5LjjJ aJ jL5»-Life I jj L5<ol><ljj <5Lj«jj <l) |»*3<u 
J <L*-*J <-5sjj<LiJ<Lji <L*ju<L> j£L*-k I ^5-<*<jJ j -UJk jljjJ <l) <l5 JbjAj jl J £Ûj<L*j <U 
<Ujj> J-j C-J<U L<U <u5 JöjAj (jjjû J—Çw'û* (j* j*5—«jS ^jjl j-*-> Aj j jj . yIjjj ■ - 
jL5ûjçLfc (jJjjj olj> j;jfc <ocl*j <5sji (jJCj j 3> j jjj’ jL-5<u< lL ij<5 jjjj'j 
j jL5ûJÇJû <l 5 <0LuJ<U<i-<i |»<U J<L^ <(jjJ<U< l5ûJ <l5<l5s**<jJ <U jj (j^jjûjûj jjbjij <l 5 
<ujj jjj5ûi UJuujjji jl j£ p - J L x bU’ (_£jlj4j<U (^^^UUUjOu “lJ j L5<CU><t_-u <lSL**<jJ 
(^i L5j-*>< l-u <oL— j - (jj-Uj-uj »jJ j L ş j Lş-i j5jû jjjJ l5J<5" (^15 jJ L5ûs uj-umjjJU 

I-L-Juûj<Lj J<u5 <l) <C*Jj<lJ (jj (^j-i- J jjj’ J CÇj jjjL> J <—5 Lj Ûjljjjli (jj 
Cj<uU< 0’ jL Ijujj_5jL5"(_ 5 j’L5"<l! s5L-«ji jj_iSsj ( _^5 <uûj<cj— -*l j_5" <l*5u<l>j<uû 
jU (jjLJlj >jjj ol ^> jj£ <u*_1jûj ûj<u’ûjI jj_5 (jj<u5ûj<uj_*_*^ij_5 u5uu'L5 
(-£j_*5-j s5sjjcjû I jj<u J - i _*_oj5 (jûjdjj-5 (_£_i L5uJ ujjû »j-i jujJ . jL5<5-u. o 
jjj j-5û- ucui <u5 jj5ûilj s5uujj_uu <l) <l5û-uxjû s5_yL-ûjjjj j-juuc. j— s5L— j - 
<ul j^) . jjjjjjL*j jLj j jûjûj J j_5L' (Head Parking) j_c* ( J >lj<u5 

(F6 ,j<Ljjj 

jL5ûJCJû <5 <U<L& (_jj’<Uj(j’ (jj-aUUj j(5ûJslfc (_^j“Jjj> jj (jU<Uo<U (jljûJ«U 

Aj <U(jj_û<LUi |»<U jljL> jjj (>ûjlj C***i<U<Lû »1 j<U*iAJ jljAj j >ul)jj>ûj 

<J j jûjûj c—uûi <lJ jLj> (_j5çj j l5jj jL*jjj>j<u**i<u j ol-5 (_^jjjjj<u*_*j’ 
jjjj LuJj jj j ouuuuû j<u . jU_iLîl j c***i<u<uû jt u_<l) jL5û.uLfc l.o5L 

(_^sLj I-5-*JL_*_ jjj> jjjû (^ûjLû j_I (^jûj jL5ûJucjû (_^*__-ujjj (jSj__5jL5 jJ 

. ûjjjjjSsj s5çj I -Uu—jjju (_^j 5uJ j û j jjUjSsj 


.<CjL f VV*\A- (^jjSl j (^UIjj’(^j<Lfc (jjljji i- j 
(_^5 cjj5 L*jC < jjlj5 (j-Uu_jju5 jIj-ûL Uûjjj (jû j Ç-u u j5 j<u5_— j s juJ 

j<uû <J jl_5<uj<u5 ^ûjjj . I jûi jLö_J <u5ûjljji (jb'ûj<u-u <u5 <u<la j<5_ijLi 
(>'L5 <l! jjj_5ûjli Ij5s*uj<u5j<ufe <J <u5 jL5ûj<u*_5ljL5 j^jL-ûj j IjSLjIjjj 

^jSoSL-jj <ul <Ujjû jj . jjj_5ûj (jjLo ûjûjlj—ûL <u_ûj<u (_£jft<u jjj5j Lojj—î 
C*jL û N V j IjSOjljjJ j<Ufc <J Oj<u 5 ^ j lj_5<U^ j<b* <J jljjJ i • lj<uVjj 
j<uû <l! c*j L V'“\A’\£. • juljj’ûj ^^j^u-u <u5 i^jJbi ^jLj uSsij'j<u5 j<b* jj 

. jjjSsjlj Ij s5L5L-jj 

J <5 jL5<5 —jj j ju.* ! 4 j j L> j5ûjcu j5_—->j . y LIjj (^jjj5_*jL>j j jljuu 
jjj5ûj (jjLj j ijSsii jLûjLL juijUu* »jj jAjb < jjjj L^5uu s5 _—jj j->_u^> 
jL5<5_—jj c***5 ^ûjjj (^ljL ^5 U<l) <5<Ujj5Ij (^jjLI jj’ |»<l>j<u_j jj5 ^<0 

,^j5ûj (jjLj 


j ösj j'iûjjöS (jjLpûg g ûlS 

<u >>’L5 jj-5 <l! jL5<5—_ij (jjl j_5Ij ^jLcljui uuLi<u5 ui*_ûj >1—5 
c—uûjûj (SeekTime) jlj<5 Ijljj <u> >5j (SeatchTime) jjj>Lljj 
<5 —jj (_^5LuL> >j j5 j_u5si> jj c—jjju >L5 < jlj<5l j Ijj <u >L5 .cuj 
>jjoçj' jj <c_—_>juu >L5 (ji*Jjj>l jlj j <u >L5 j C—u<u<l_û (jjljjj jo*><J 
(j<ujjj . jjj<uûjuu' Ij<u5û.uifc jL <u5<5—uL jjj <u <u5u i — j j-*j >L5ûjljjuu 

/JûJUjl_Llj ((jJ__*Jû) s5<U s5sl5v—jJ j<L& jj jl_5 <l5L-_iJ ,_£j_— 15sj 

jjj_>j> jL51j_i_> ûjj___> <5 _- j j ul LLjciûi »“j'4 j < <u ujû (_^jj_>jû-UjL* jIj 

. aj jjû jLu-jjLj (j jujû ) 



jlSöSuuuû ^jjg.lq öj igjLjl j öJ 

<uj_5 jjj <u5 <ujjû s5s*jj_ 5 jL5<5 —jj (_^jjLs cL-5 jo—aJ 


>*_-ujj|j <u (_^>u*j s5<ujlj> j ^uuu >L5<5_—jj . jl-u*j (jjLuIj<J jLuljL 
><l5 ,<u5<5—jj j<l*_ <uuu>*u> (jjLulj <J ^<5_> (jj5j<u ^j5ûj s_uu <y <Uj5 »<U 


5 <l 5 IJJ<^ lju*l_yl j<l) jj<5y 
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L&’Jji SjljLwu (^^-jui AjJj j<Lfe i u 

. LS»i jj<i> jL oj<i5 "jLjL i 


îjjiSDsu ^jSwji jL (Cache 

jjj'^5\jjij j (_£_ç5u jJ 


^ISöojSjuuj (jli ijlSöjujöjjöJ 6 >Sjuuj5 

^ij-Sli (jjjJjl5"<0 - . jL5"j_ î jjLjlj ( _ s JLS"«j_x_j J iSLi ( _ s 5o_S'<u 

»4j j i^jSsj ij_xju ^cjL ^^-gSLçSL — j i jCj<J <ûijSl i |_£jj)jjSc‘ |»<u < <uw_5Lö_ j ' 

^jjj—jj ^ySL-jj jL (Optical Disk) ^gS .?* ." (^SL_ji ^£jij5ii <u15L_«jj 
I_l>L j-> uj ^jLjIj jjj jjj ( _ s S"<uijjj jLS"<»--iL—< oL _ _ j _ . (Vido Disk) 
j<l_j<J (jjjiLjjjSL-a (jjjjj <^LcçSLu jj j»jj<J (j5LL-_ v <J j j<LS"ij jj<*j> 
^-Jjijij jj .(^j_*_5ijjij lSUaS" (ij<i_jj (^SL*c__jL <lS") <lS"<lSLujj (^jLjJL 
jC_u<LCjj<U 5iJ (jjijjAj (_ s 5Lx5L.j_-<." < <u(5Lj_jJ »4j j<L_j<J (_£j L_jlj <_5 Lj_j_jJ 
<l5<UjLjjIj j ^e_ -u |tj I A <_5u Ajlj ^jii j-SLw*j j5ş. J .ij_2JJ j_5 <_5jL-jj ■ j 

.^j5iijij 

*l Jjj urU* lSj-**; iL. ^Cij (j5jj_5li (jjLJljj 

jiii-LjL ( _ s jL5<L<jij c_ö5 c__L <J I-lSjjj>uj (^5<u_i(cjL <J ^jjSLwjs (^3L> 

jj jIj.j (jj jJ<l> (jJljjij ^^jcCj () V) (_g5 L.j J <. „ j. " ^JçSLuui <Ljji jj . ijj’Lj 

jlj<0‘ (jjL_ilj (^jjjj^SIj jj ^Jijjj |»«l . (5L jj<L> l->jjj> ^ <jj(-jjlj j<lcS1jL5 

CF8 . jijS" <_jj L’ ij<L*S i.3^5J <SOj J j<L_olJ<L 

<l LSLl c ’ 45 L_jj tjj> »<J <_5 ll5<l < jjj-> -l j> jLj L5u<-<5L..<_.-" <5 L_<jj 
C ombact ji-Ljt__jlj L__iC (^ s jL5ijlj__jjo t5cJLii <5L_ ^ j.j_5j- l_.— u 
c__lj j<^ .iCD- ROM ^ijljSojji" <5" .Disks /Read panly Memory 
L_jL__ jS" <J <L5<i__ijL_Jlj . j<i^ jljL <l! <l 5" (_g <lL- j-Lj<j_i <5L__<i j<l <_5ij 
<5 L_jj . ROM <_5ij . <L_5<5L_ji j<l__ <LCjjO-ij <L_5<L5L_ji (_jj<i5(c___jji 
IjajLIjj ^»<J .<L<Lk jL_CjLLSLj_a i<L_ jl<l> (^ijSjj^o (^LIji’ jL5 <l_j 5_L-_7 
o o * |^<lS"<uLI jj <l_5 <_5<lCD . jjIj5L j.ii.j jjjj j■■ ^ ^ A jIjo ^5L_o 

j ij<iCC_C> I-Cj (_^LjJLjJj<L (^j-oLi (jSj<L t - ) - j<Ui CCiljj'ii (^j CuL(5Î__ji 


j L>—5 «j ^jjj_5ij 


.ç>Cjr/0 (^SLuJi it. . 
____ j <5L _o »5 5ji ^yOjj^ 
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QlSögl jL uj öSjumjO 

(_jjC5 j < (jCCj L5<5L_ji ,”JjJlSj <_5oj<l j —ojS" j<Lfc (jC<l jjjjj->j<u_<5 
<5" Ijj’L5 <l__ > <l 5 {j<Lj__jsjS" <J jS>cci<L L_j<l‘ j(5<Lo5jj ^<c><L‘ j j(5<5L_ji 

(j^5_>i (^j L5u-uAj <__oS < (jcJjj>oi j>j<L_4J jjj j ujL5__)L5"j_o ^_4 j (^j{jL> 

jjj I-Lo L5L 5 j jjj^ I-lIj<J . ^ j 5L<_'. 5j^> <5 (j5_jjj_-5Jo jC*j-__oj5 

-jU> 

<J _5ojjc* .(yCj<L{jlj jjj jjj jL-Si^-iSC (_jjl j_j_> <l_ 5 j*A L5cj jjj 
<l5(^j LcJj (j^*c j<Lj__j_oji" (jj<LÇfcjLS"<L . jjj'ljÇ> jLSojtÇfc <J jLSojCSL 

ojjjl ^jl jL jL5jC-4j (j{jj-c_4j ojaS-Çj (jojÇ__ 4 j j(S aSLjuj j4_j ^j5LLL 

jj<l> jL tiL) (Cluster) ^<lL1<l j<u <l*Ij (Detragment Clusters) 
jjjj'L <_5<ij (jlji 4 J <_5<l jLi wSLj j LSLlLj L5 <l5 (jjC<l j5ii j Lcc Oj<5 

< ij<Lj__JLij 5<uijL (jcL jl5<5L_o j<l_ <lu>jL{j (_£<LjL>li j<l <5Lj>) 

j 5L < L5ii jj LSLLc 1 j<wj...... L 1 i j 5 <o fc jL L j<l ^ojc. j«->j <5»j _ ... 

<(^j5ij l5D<5 <CjjL j<l! <l5<5L_jj j<l_ <l<l>j <5Li (jSoLLi ,£j<l$Cj j<l5<l 
(jSLLLi (^j<l^jL j ij<Luj-___) j co (5K) LSÎcLLi ,_£{jIj<lS j<l5 <l_j jj 
<L5<JLLi <l) (5K) j<l>j<l5{j (^^jiC—jw-j <co (7K) ^<l5{jIj<l5 <l 5(jj<L>çj‘ 
<(^Jiili <5Li (^SsCŞjCi <J 2K j îj<l‘<lL ojjj-_ <lS (_£4Jl>( 5 j<L (^jjjcj Ci‘L>ii 

< jL5<iJjLi (jij<L ' C—__>-Çj’ j (_çL <l 5 <L<Li (_Jij<ij (_Jj< u 5<L <Lju j<Li 

(.JjLjjlj (^jLjÇfc C__iiij jj <Ljj j4> < j<L<L I-L5 <Li (_^lji <L jLjjus4£ jL5"«iJ-j l_9 
^iLSLuL (jj&4j {jli^5»4j <5 uOj45j <5*<5L_ j j i_£jljC 4 J 4, *c _ j Çj <-5çJjL 
(^jLSiCCfc 4-5 (_Jij4j ju L> <(^_r5ii jjj (_j5-ÇjL5j ^y>ii ijÇj4j (^S-yLS^—o 
jj_i4ji .uSaJuLi j<5Li L5<uj<u (_jij4jjjji jj j<L>jiCijL_Jlj /jiCjL-Jlj 
<l 5 < 4j4Ji (jL5<iCu<L (_£{j<LC_u4j ij<5>Ci ,jjL<U <_5 <L<UoLJj4j (jJj<i5<L 45<5Ljj<Ji 
• <_5<L (_j*5 ij4C_XjÇ_^J Lii j ij<iCÇC__4jii ij<5sÇj <-5>cLli (^jJLS^uLc CCm-Ş 
(^jj{j 4 J 4-5c_4j 4_5) RAM (jjC5u 4 -! jp j5j{j l 5-)4-5 ç lcI j-*ii U&{jj4j& 
jL PC 4-5 ijl^-5 (^jujli J<5 nj 4J6 jL (_^C<Lijlj<Li <-5<L){j_j_ju<L j (^5 {j<L_u 
iRAM j4j <t5 ij4j‘(5L J-Jj lj j4jj_w-oj5 <_5Ljj> 4j J Içjj^i 45iJ4j'J_w_0j5 

I Cjj—_ jjj 4 J (jL5<5L_ui (^_çSL ^çLcftjLS^j 4_) (< c4-__i4-ju_lj ^gSLxSL— j j 


i 3 I <L-1. JLjuii ,-cJii RAM , 
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^{L_uj<l_uj ^g-uja-a 


:<J jCujj jLTêjlj-Lu <LujLulj (_J8j<Lu lûl Jj<Lu<U j ^ lS"<5'Jj5' jû — 1 

<J uSCL-L-u ,_£<L>,ijj — V* . juêj ^UIjj' — V . ûj<Lulfel,ij<Luu<L ^^ulj-û-^ — 1 


a5" ^5"8j<Lu uûj 1 . jjûj ^juJulj Ojj5 JjJ Ju I Jj4uj-w<uOj 5" jJ jl5"<Luûj V 
<J <l 5" jûJûJujlu ^jjuûj — Y ,ûjjjL$50u Ij-X-> jjj ( _ ? Jjj-X5>J<iu jûil_o <J 

<lIjûLS'<uIj <Luûj ^ *JL? 1 ^ ^L«1 _^4-»u4j 4 j 6j->4C ^öiUû 

. ö_j4Ij^-cU 4^4-Uj UjLûj LS' jAj ^->14^" 

^gö j Jwlli — ^ : 4) d^Gjjj jl5^-ojLulj 4 djUJu->4&L^öi ^j LS"ö j -»LL ^j^L^Uj-S" — V* 

-V . (Oj4S\J4£ 4 j) }—> j4—^—Jj _jL>ji t\j Xj 

1 (^ÛjJLuJ r . ( J gÇLuU I J U ) (^£ Jj4jJJj ^LLmaJ ^Sl j JL^-WJÛ j 

.UUc^öJL, 


Jj jjöJû-LijU ^öj L—l. 
<0 ^SU*^4j^ i 4 j 4& jUjj> j 


Cj 4SUw-WiO ^ÖjJL-lJ 4j öjöiö-LjU ^uJÖJ ^jJjU J U 
oLo jJ jU^S^LlU 4-5" ,■\jLjU jöaJLu 4 j 4jL 5U»-u->. 


^^SLUJi _û 


jJ^Jjw (^öjJL-lj Aj 4j Uw-O >4j t j^j4-L-wlj 

> Jij£ ^j-uuLijus <l> (_gLjl_p' <5" û j_p'L^SLxu 


j jji j<l5"<iuU jû' o l_ Sj<l . ^aSLu t 


J<uli <LLuûi jji <u jL<5 "<l__l. > (_£<lLu>Lu j<luaJ jLS"<L i -uu J Lx j-q <5L*«ui — *\ 

jL jLS"o>ou aS L u u j V ,j5"^-ojUu <5_■>- L jl5"<5Luuj 1 juoj 

. j 15 û j <Lu <5L__ ; j 

o < ^>j_u A (^5_uuj : <l) jL-ujju jL5"<5Lu.o ^jJb ju jjIjuLlu (jûjlj^_j V 
jLLu jL<5"<ijjL ^(^^ks) ^jJ LljLoj j<L <5" i^yŞLJ V/û <jlj> 

.Oljûj 
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jL (Write. Once/Read Many) j<l>jûj jjLUj jL> jjj j jûjLjLJlj 
(jjjljû'ûj ûjûjOifcjLS "<l j<Lu*^<J jL>_S "<l Lu<0 ' <l5" .ûWORM (jûjljSojj_S" 
■Oj^JjOj Jt) gjjjos jJjjj LSj^'j 

j4-jJ jj U4^"4 jUj UjI j gjföSdf lj4jb (j 15"4 -wl5U»oLlJ 4SL«u—O 4 J 4^-0 ^SOjj> 

_• 1 ^jl Jl_xJ 4j 4jö^4-Uj— t-u ^jl ij—5" j*4j . (EfciSclblG) öj4CJ^,ö^--fcA*j 
C-5UJ45" 4-5"4^-*u-0 ^jLJU L5"45jj-J>u DL> ^-LL-um- > 4)j^*öj jj (JjöJj^J 

(J4jVJ <yl^C j J—S"U £jj-Jo eSOjj^- 4u ^j-J- ^Jj4C<L-u Li j £j-Jojöj 
^jl Jj4-û . ^uuu-i Ux- j-û 4-JLu L5"öO (jIû-L-i Cj L5j L& 45" öj 4 -l-m*— u LLcj-Q ^SOLil Jj4û 
(jjj-L 4 S"^Ss-uuj^ ^jLdU (^jL5"öjIj5sJj 4> _jU—uAj ^jl_^uL (^uuuLjU 

<l 5”<5L_ui ^juLulu ûj <lS" (jjûjujJ ^SLL-u' <J jûj_Sjû j ijj_u <iu .*3o .jjli 

<L_uUjLulj ûj<i-u^-uU ■L-S’.L-uu- J LiJ—O ( jl-b<0> a_5 jûj<L ju ,(^j<l5"ûJ 

. Ûjd-ujuUÛi j (S"ûjl_^^Uj A> 

LujLj Ouujj_Lj ^jögiw öj qISûjû^ûAjjLi ûûuiû j 

(jûjOu <J <5 oj*3<5oû < LuL öuujO (jûjOûû <l ^jLjlj <l ijLL<lS jjj-> 

.^Jj<Ljuj cg ÛOLuoJ‘l <r - O r ' Ouû^ (_£ûjO_uu j ju> ^ LLu I j ^ ■ ** 1 —j u. 5l j j ; OuuûJ 

juûû LL'ûj <Ou<ij uSLoj-o L' <J uS"<L <Ljj (jûj<LujjJ jj : <LûjûO »uj ju uS"<L <Ljji 
< <5Li ^5<Ou. JJjSj (>J<Lûj jJ<L < <i_S"<i_uuj t ^ui<i_S"<L (Jû-U <Luû Ju ^jjLu 
<L ûj<L_X__u ^<iu jl-LJjûj_><L (_^*û<L <l) jLuuL . ûjuLujjJu <Lûu_u ^<Lu j_>j<LJÛ_ulj 
. ÛjLujjiÛj (j-uJ^ui ^J (5L—U (jJjjjjjj (jûjûuu* 

OlSûOjLS 

jj Lulj (j<5Li ( ^5 "<l<Luuûj<l 5" jLSLjLS" < JjSLj jLoûjLoL juûii uS"ûjj<j> 
(_£ûjj> »<L jJjû . jJ-S"ûi li I Ju Lj_> uj (jjLulj J-S" < I Ju LSûjOj—u-u-ojS" J jj<iSlj 

Ö^J 1^4-3 4j ^j4-*-JÖj4-S" 4 J y jjj ^jUmjIj (^jJIjJÖ.Ö ££j4-S"ö-Lmi-Xj U j]jJj-l5"<C 4-5" 

• (jj*>) • jrl^li j^JJ^H er’.C;^ 

jj < uS"ûj ^j_u5ûJjûjoJ jLjj_^uu o<luL ^jlS" jjj jj jjj>jl jj-> j LSLj L5" 

(F9^<Uuj <Llj^) .JOi.. . jl5"<uLL jL < jij5" jji<J<G' 
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<j\S& jLu_u jJ 


î 9j jj j l jlSL—ijLjlj ^jj^Slj. çj ISLsLjS" 9 j ISjo \ 

• Jri jLjLS"<Lulj j jlj*S <u L> j 9 j4jj U j<Gj_u-ojS" ijj LS"»jj> — V 
î j<ûLLS" ^jLJlj <u jLL><5l jûj 

•c^- cyJj L$^*ötj 
îöj^jjU jlS*4^*-o ^^jIjjLl*! ^ûjIj^ — û 
î^y> ^JL c-^**ji — ^ 

^ c^JL wjAj^û ^ 4j ^ jij^^ LûjjJ V 

î A-wL> ^jLjIj ^j LLCj^S* c*j^ ^SLuoL A 

• c^jLw**i4j4*o ^ j a«wl> j^^jjL: ^j^ 

îöj^JjL ^J ^ÛJJ^ ^ * 

«L^j> 4 J j LSLSLwwo j jJ j LSöjI^ 51 ^ oj Lulj ^j LL-oj^-S Cw^j LS* N ^ 

^ jj j5Ll» o IS' 

2 . L#i #a ^L«Ji ^jjj Jli"9jj>. J<U* <GÛOu> JjLuljJ jijS" ^j5j<0 jj - W 

*&& 

î <u*> 9 jlj LL ^jLuJi — \ V* 
î <U<U9 ( J"<Lu* 5LjjS ^ jlS"<Lu<ij (_jJj9jJ<Li î “U*> (juisU — \ £. 
T j<û L L" LSVj^ < <u> ^^SLu-j' ^JLuj i — \ û 
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jjj I jJ LS"<oLuu - o ^jjJu3 Cuj L L < ju j ij ^93 Lo aJ j LSL i^uu <oL-u j 3 A 
• j-*^ j3j jjljr’ L ^<0 <<u<ui jLyjj ^^SLjjUIjj j jl_^> 

I uLuuuuJ aJ jjii j LS"<u---.» w - Lcj—o <6L- j J _jJ—ujaJ jj Lu 1 j (_^iij5"li aJ jAj ^ 

^ijjLj^ulj ^ULo aj oLojjuuS .^jjSL «oLijj_3» ajIj ^UjSL oiLoL 

<0'<lJ<L) jljji ,jjL <u <ujj 9 jLSLjuojL <lS" <LjL juJû4> <u 4 j<lS"<LLujj 
j<uj<o ij^kLIjIjjj |»<i_i <iS" (jjj jJjL^j^o <-S"<ij<i -uij jj^<Lfe <J jL<u<Lj ^<ij 
<julj_S" ^^-uJ'Li.j -0 j-j <LS"<iSLuJi ( _ s S<o*S j<uS" . <Ljjj jÛkgL Oj<uS" jjJL<i> 
< 0 *^jji juJsi ^jO ^lj_S"(_j*^jji j<iu-S’L j (SS) <u*J i-SL jûJoi 

. (DS) 


jrulji <0 <gIj <(j>oi 9 jljL—<j ^ RAM <_Soj 9 jIjLûu ^jSLuJi — \ 
»*-L i i O LSL jj j-> Ij jj-> L j \S_J - -j - j jL 5 "< 5 LuJi jj-u 5 L' L jj Lj I j 
^jj-xSLL ^^Soûjjj <i_S" j£j 5 " 9 ij 9 j <_SL)<i_S" (RAM) <J jL 9 jl> |»<L 
(RAM) ^jSLuJi j^ 9 i 9 jljLi< ^^^iLuJi <0 <tO_u<tj<i^ |»<U j<U 9 < <UIjO> jjj 

.^JjLSLl ^jSLuji jL 


< LL-j ^yijSli (_^ Ljj)j_<5Lr < jL5L_jjLjlj (^ijSli j9 j _x— jj^Ujjj — \ \ 
^gjj'jSis <L(SL«ji |»<u <uS" Oj>9i tjjjij jLS"<iSLuJi j<oi<iJ < 0 Ljj)jûS"<G' ^»<0 
^3i—> jjj uSLJ«—S ^^SLijjj <oL‘j> .(_jjjj-0_u-_3 jL .^^SLi.—^SL— j i 

9j9j9jjL J^- ~ - jjj*3L jjjj <0 j-S" I-\S"jj>-j ^ojL-iL <J 1. j^SL-o 
o_uL <J <o(SLuji »<J jj'Lj ^jL-jlj ^yijJli (jjiSij <^ji9 JOj ^jLolj 


u-Ss-j L 9 i j-SLu-^ i jjljj-> »<J cSL,j.„f"ju < jjj>jljj> j LSLuSLu-u-i <o (— j i \ Y 

< jj5j9j (jjL-Jlj jûljj'L j j9j_> jjLjlj jjljj'9i Lo<o' <L jj 15*9jl j-Ouj<o 
jLy-So Ljo' <o(SLu_ii |»<J <5Li e 5Ljj>.9CD-ROM ^ulSojI j^jjj_S 

« 5 "j^jLilj j^jjljj'ii j(> jjj | »* 3 <u < j^jj-o jjLilj j^jjljj'ii 

jLjLjlj ^^oljj'ii <o(SL_ii »<J < 5 Li ^^jSLjj> .9WORM j<LS"ijl^^SLjjS" 
ijjuj <U jlSL-ljLjlj (_J9jOjlfcli ji-tjij J jijSli ^jlijS" < 5 " ijOuJjuuJ (j) 

jL ^^uu—uj'L_c.j_ji j ^jSLL-uj j Ljj)jj-S'<o' <L i_SLj*j f <iSLj'<iJ jj'_Sj9j 

•(j> 9 i 9 jJj <0 (MO) ^ijljSLjjS" 
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(F6 <j*şj) 

<jjLllj j*_j*J ifuuj jjJ <^JIA L^IîlS’ 

*-£—i a tsi^^ J 4 -^* j** 4 “J^^jj^-sa ii 
jj-» > Jj-> jjjî i3*5jj *5" jSLp <-£i) i£*jh\j*j 
* ' î i.» <>*l>> 4 i u‘‘ J ~ -“ 4a lî^Î 

.jlS*£—jj (^jjj ylj> 


(F7) 

C—rtJ <JtJ*W .«J*_lj Ji .^5*13} . 

Û5—>'jjj j a j*jJj-jj-> (_yjLSa J_l* j ji_L*_SI^Ij 
.Ijsj jl ■?.-_J j( ‘T*iL_;j ( _ y jl__uL 

(F8) ^*a, 

jjljjsj cSji»j*-l ûL --J (_jSL_p 

jlj** <JSjlj*i *i 0 ;1 îS ~ ' • • (_ 5 S*i*jl > iî 7f 

L«jj*a . j*—S” jj*—> Ij jLj—> *J «j*_u*/5l 
*) (_jjjjJL_î L’aJjJ- V£ (_jsjL jj jjîjîsa 
. j/lj la j(jj> 


(F9) tS*^ 
j*J jSLi_f*j jL_r*jjl_S’ 
j^Ulj *S" t f*JLusj*S’ 
jji*J*î jj li l-J^î 

(_s~7j—^ ljJi L»jj**j 

jL_5LJj_r r *.r jjL_jij 

.&_Ssaj.jl) 
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(Fl)^*aj 

^* u i ii «*» ^aj-Sla jj (jSsj^l (j-dO 

^jL^LJlj^j^lj^L 
jL—î-û *SLîLS’ .j{j—_-S»aj»j_çJ 
jlS’*_ i jLjlj (jjSsa .^u>L j*jjeç*jS*j 
<jLtO Ji cA; 4 -- <J-~iO * J 

■ûWiflj 



(F2) ,#*aj 

tSL-a ^jjli *J jjjj *< jlS*__u.*C »j*îj_*.jS 
la*j*jJj j.*J . jj—S»aj»j .£)*—S’ t# S’j , 'l <jjj»j <-S»j 
*îl» 4 a L’*jjIj> j jçi* <j£ê£—ji j*~*j^*< 

,.j*S_ja^jLj 


(F3) j*2j 

3/5 ^Jc^jSjj <jjjli ^jj*-J*SL_*a *_.*; 
jj 3 jlj-*j *) *S. *-_SL^_*S*j 

* *J *S". *jIjS L lL5)*j (jijjjj 
•c#J5jW 44 ^O** jjF 


(F4) j*zj 

<j^iS_>a. j*Ij (j^— Ji 

<ji*0W <jO'- s ’ j 4 —“*-• j^-Lj 

tS jç)*-S' *) jsyljîsa *-S” * _ - j I> 
jî^i jl-Çj s j*J 
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?5oj? QlSûgljAoj ûjjjLûI j ijjuLwlgSlj 

>jj4j (_^3L<S (jtSjj jJ (jjLlj {Sj^. ^lj —>j Lw'Ij (^^xx—uljSlj 

<J jj-iJ<ij ^liêijljûU-u, <Ji 4 * (Communlcaation Chanels) 

. Ç-Lxi LSOj <L ^jljjûJ jAjj-wta<ojS") <oL.O ^Swj<w'j-ww^j_S" jj û j<00j<jj_ww^j_S" 

( .Ijj (jljjLjlj 'jJ^iJ^J <S_ii (^^SOj^jj-wjsjS ^ (jjLjlj ^45 ûj<ûji<L)<ij' 

I <L (JLwJ. 1 (JjLjIj . .wwwwIIj5lj J<ww w . . ç- L<www5"ûJ<-w <L<W' 
>Sjj4jj-uuojS — 1 

•lSjSjûj j IJj (jjLjlj <X jjUlj ( _ r ii*jlj5’lj (jSjjXoL -V 
.^jSoj (X;<o »j» j4j ^LSjj ^ tijLlj lS-Lûjj<o 

•ZSjZjOJ ^^trij^j S" lX£j S J L5^J*^^ 

. <lSLj l £>>J&J trçAjZ - û 


^J^jftJjöij ^jllöJbûS 

4j . j4-5 "û- j<>jjj L I jjj4j j LSL—jj LwiIj 4-5" (j^Ojûjjj ^jjûj-»4j (^^jLSLJL^S 
^jLulj ^jjljjûi I JjjLjjlj (^jjjû—LuljSlj < _^ja.n‘j.ni«iiii*iiii< j<l) <l3L<l5" »4j <lX tSjjj_> 
L 4 S »4j . ^jljSlj j5jûj (_£j LjIj (_^SjjXuO L j j4Sjj4j (_£j LjIj (_^SjjX_o L 4 J 
^-X-jj( 4 (_g<4_jIjji i_jj< 0 1j <_5 ûj .ûjjJ'L <_SLlj jlj_oL -Lj<L> jL <_5"4 jlJ 

^j<L*j(i .(Coaxial Cable) JL—ilj_S" (^ILxS .(Twisted Pair Wire) 

<lS(_;(_ 0 j (Microwave) Ojj-S"^ jjuLL .(Fibers Optic) ^-S-L-wV 

. (Communication Satellites) jjjSjjoojj<o ( _ 5 jlS'ûjjSL_jûj 
(Twisted PairWire) ^wûjjL j*jljji jj*jlj 
<(“Jj-SoJjÛjJl) jj-Î^J^j" (_£jLS4_Lfe jj <lS" (_j>c_XjjL (_J4j|jji (jj4jlj 

(^^Sxjjj-LU jj ûj<S-XXjj_lu <)J ^LL 4j <LS"<Ljljj4^ j <L_<j-Ljûjj4j (^^S^juOluOjulS 
4 ) (JjLjIj 4-5" j^jSûuXX) (jûj4j . çj L—OjS 4-_J JuûJj4j ûjj-> »4j < X.5LI j <S_o 


S*^ • 


jjljjS Ûjûj4jlj »4 j (_j(SOj 

(J2 
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<u ^jLUfj ^MrfjiUjiU 

<UUU <U 


4 J jj 4__û ^S4-_wij (SLI jj 5 < jjlj-XXJûl j j (—Sû-jS-uJÛ j 4-SL L-0 Ûj4_t LS J<J 
j>j<C—<IJ (_£ûj4jijSj*$L 4jjji jj ,ûj4jS 4jjj'L I Jj S<L_JÛj4j'4j'jX 4wjJjÛ jXj 
lSûj (_gJÛj4j"4JjXj (_jJ S<L-wIj L lfcûjj<Lft j (_jjjj_î< l) 4j' j (^jjjilj (_^j LS<L-oLj4j 
<C jj (_^jLLu 4j <S<Ljjju4j4-o 4 ) jjji jjj (_^Xjj_<j 4 J (_gj (^ < > (_^_jS j lS-X__04JjJ 
jjjljj'ûi j><L_j <J jj' jSjÛj lSL)<S 4j (jj-> (_PLo <J (jJ<S jj_o4jû lfeûjj<Lfc .(jj 
jJ<i—U 4 j 4A ûjuöSoijSLuuOi <l5ÛjS 4j jLjJJûjj4j S (j4jLjjjJ<L)4j' j4j l X —LŞ 
(jJ l>ÛJ j4j (_^-0 ûJj4-_w)) (jjjjSûJ (_^Xj (jjI-L-lXj 4-g-Xj (j4-OÛjj4-<J »4j 4jjj j4JÛ . Sj 
»4j . ((jjLlj (_^Xjjj-Xi (_^oûij^<j» (-fcûjj<Lfc ((jS<L-< j-LJûjj4j (_^jjjj-LU» j 

. (Global Village) (_gjL^.«> ^jj-^j (^^SojJjS <ojj < 034-0 Lji ^<0 ûj< oj* 

. j4jj'jS (jJJûjj<0 4jj' j<SLLj »<0 (_jSLjS Ûj4j> (^^SOjloL (jjLjjSûj4jj__wJ>jS 
‘ jjj—<j CjiJjJJ^ j~! i J‘DjjljSûi lSLûj jL lSLûJ (jJj-L.'O-X >jj—> |»4j j 4* 
»<0 .Ûj4jjjjljSj j S 4 )jj 4 -lu (j Sjj <l) jjjSûi jjjj4j' j_l__o jS (^' S4-wij LjIj 
4$LL 4 ) jjjSjÛj lSL<S< 0 jjljj'ûi ûjûjjji (_£Sjj 4 ) j4jj_L__ojS jjji ûjjj> 
»<0 (J1 *jljj^) . j<Sj (jjLJlj (_gjLi-uu jJI i j jjSjJL jSûijSj<_Luûi 

j>j<Ljwuulj S (jjx_w_>ûjûi j4jj_;<^_ojS (_^jIJ4jXfcj S<Lj jj J L 4 ) (_j)4A 4_<jLljj' 

SO-l<l ' I j (jjLilj <J s'4—u_L'<u <oli ^jLşlj |»L . jûX j jjSjûj (jjLşlj 
< 4j 4jû ^jjj (.^S^-lSjjS ^Sji. ç- ISj——wj LI j j . L- U—S (^jLIj j (_^S_l<* jjj 
4 J jjSjljjS j jbjjj j 31 j** jijj'ûj L' ,jûj<Ljjj (j_ûj4j jl jûj4— 

. 4j4JÛ jj L>j4j (^SJjS I i L J 
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qISûUjS-juuuöU öijlo 

4j .j^jLjlj <J (jjljj'ii jLSijjjSlj ^jLjlj iijSLluiiJ <LLLi 

aJ uSL 3 .^SL—jj—u jj j joL j jxûjî4j ^SDjj <uûû ^SLyj L-j I j ^jj-Sjij ^jlj: 

<l 5LL^» <ij jl Jj JJij_i<U t y'L_S'<i_j-Jjij <iJL<__ <_j . j<i5L <J|jîj ,jjij jlj _S' 

^jLJL aJ 4_S*Luj_S (^Juijjjj jj— 1 j<Q\...jjj ^j-Jsjj-jş—jU ji—S'i-i 3 
jLSJJ jjJlj j jjLjlj <jLoU jj j jjjj-L^SL j jxi— ^jj^S 

Y û Y* ^ A <_£^Ijj4j 4J ij<ijJJjj<lIj-S (^jLjIj (^j USi ÛSjSxU-ui : ^SjL . (^£j_uSî:jij-XJ 

<iS" <U<uUL j<U ij<U I Jj_»_S<i> (^SLlLlft <J (_Jjij j<Uui<J ji'<U»jJ_L' 

j LS"ujjj__ ijLJLi j-S'lj < jjjjjjj<ii jjij jj-S jJ oLSjLfc jLS'i-^SL__i- jSL L» 
j jjli CjuiIJ eSL <U jLSijjSL_u{j <ULL 34 S 4 J (jjLulj ljj- 1 " j^j 6 j j-i j-*lj-L 

(J5 Dj^.) -oLj 4j4j4j 

jr>J jLijjij ^UD J uS4j*Jjji 

^L> aJ t bjdJujj\ jS 6 ^^LLu 4 j Lo 4 J j LS"a^jj LuIj 4^" lSsILj LS' 

j[j£j£ j jL^J £gjjl^jLulj ^LLoljJ*lj 

LjO jj^ ji— |»L jj jjij ,jjS jj<u« p>L (jjLilj ^oJ^Slj jj -îj^jjj-u 

. jjUiJjj' IjixLjjÖ »<U 

‘^iji—i—x O -i-L t5 SOj<Gj_ s _ $ -aj_S' (jLSUj <J <uS'<U_ S JjLjlj ^jJIj ^jjii -) 
Ojj-S" Jjj<Lj ( _ 5 S'<u<UL_u<ujj jj ij<uj_j<iJ<u' (j-L* (jLsLj <d <uS'<uujjL i Jlj 

•^J^jLii 

(jjjj <u <uS" Ojj-S" ^Jjj <ujj (^J I—S'<lSL—_ u_ L jlj-ji <J <uS"<u -jj Lj I j jLwuL — Y 
. ij i-Ujj IjSi 3 jûS'ij jj < jjusjLS' £>A L ijUiS" 
jj ij<CJjjlj_S"ii jLS’<Ujj_S' <u!jj<i—L (jiSL—uu_X- Î juljj <J (jjL—Jlj -Y 

.(jjij ji-uu (j^S-O ( ^gS'Jj jj\ j -... U . 

. jjjÛJi.5 jlS"iJ^Sxi-uiJ <SLL jj (jjlşlj (jjij j*_u juSL—ULi — £. 

(jjS (jji—uu» jJ .SL 3 Jw'j-SL ... u jj iSi—ujjL jI j jLSij^S L -...»3 ^LL û 

• OlS'ii ^J<U ^jij 

(^<U4SL_uuuXj jj <(jjij ji-uu (j^S-O (/ij <S J" . —-"-' 4j LSii <uS* uSL-uJjLjIj "î 

• LjljSDj <jL(SL jjS' <Jjj<L j<SLj 
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(Coaxial Cable) JLuuSI^S 

^SL<o j uSLuuLi (_jSLj4j Ij (juS'iJjijU j—S" jSL—L— x_S" < t jL_u<uS'lj—S* ^ 1 < x S 
<J <uS" (jXi<SLi (_jSLulj ^jSLjAjIj j (<u<ufc jl j>c-Xj (_jSuj<ulj 1-bjUj <J) <ul-uxj' 

<J LL-ujS" |»<U < ijjijlj_> (^34-3 <uSijl j_>!_Xj îj4jIj (jjjii 4 j <U-uuLî (jijLo 

‘ÛSjrfj^b 4 J 4 jJji jjj <_?LjL L JjLîlj (jjljj'i: * <LL jjj I-UjjS’ j-Uijj<u. 

. ijj_iljS »Lj_' ij-<-uulj jjj jj2 jJ<U' (jj4jlj 4) 

(Fibers Optic) ^Suuuû* ^jöuuli 

(_jXX—ul j-SIj (^jUljj' (j4i*_?Uj j<u-u<J <uS <uS<u UjjljxS<u 1 (^SLou' ,jj<uj L 

4J L uSj . L ^S" 4jJj 4j. L J_S ijijjj j L_>_-Sj_i (_^Su_<__uJ Ul j_> 4j <_SoL_y 
J<Uuu -LÎ4> J_SL' (^jljj'ii (_jSL-ûu_u j (jj4_yUi (jJJijj<U . îjljSL—ujji i_S<Ujj_o 
jjjj I jU-> 4_o<U . ij4XÛJjljSj uSL___ j (_^j|j_X> 4 j I Jj LS <_S Jj 4 J (jjLylj jlj4jb 
(J3 (j4yj 4 jIj^j) . I JjlSij4jj__j»jS jljjj <J 4_JJ Lulj (^XjluJjSlj (jjj> 


l3 J !^ 6ui " 

(Jij4Xjû_ljS jj jgjSii <S (jjjjjlj (^jj.uL 4J <SLjj> OjjS (jJjj.^XX 
(_$îj4XXU-JJ-S (ji j X < ~û 4 j (jjL-ylj . ([jj-OLjij-lJ (jJjj—«i ijj Loljj uSUii 
jj Ojj-S (^jjjO (^gSu aS L-uOj 4 J îj4_ujIjj4j (jiSLj 4J (^jjjjlj (^j LSLIjj4_ju 
(^Jii jS<UjjS <uljj<Lû <uS 4j4jULo |»4j <U»<U . ij<uûjjjlj-Sii <SLi ^S <U <U L —x U 
<_Sîj jjj_w0 jJ j (—uuujS (jjU j îj4jjIIjSL jLSLujj LjIj I jû_uuIj . L-x^ <_Su 4J 
<(^j4> IjjLSuGjjS' <Lljj<Luû LS<u5Lx—xu î jljjj <uî jLSijuS jL <jj<u (juuLLy 

<J <uS uSLjLJU Jû<u> (jjfc<u jLSLjjj—S aJjjuLû (^gj LS<l5L_ uu-XÎ îj4jjji »u 

(^AXjj *JIj^j) .(jjjjiili |juLSLu> jL IjjLSijijU' jU ljjLS<uLO ,jijij4_uu 
(juUL-ux O u - > ! jXûj (_£j4j j4j < 4jîjLo4> (jjij jjS ^S (jij4j jj^ 4 j (<J4 

.iji<LojJ_uS SA » 4 S jlS<UjjS <Jjj <L-û 
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^jOlS^-O j ^^^‘‘j „ A j S .5j jgûj jIj-SL L-j jjjjJjj^-u j LSsj jj Lo 

.j(Odd Parity) si'L jL j (Even Patity) Ojj> 

» jLSLjwu c * JLS (^ojjj AjljjLi j LS'L ^-5L j^jj Li jS' j <u I j jLj L 
C QuS’ (_Jijjj jjJii li j(S'«Gj> <Luu5\JsLwuj Ifc ijsGjuuJijS' <J j JjJ t-S'L ^jS'uLiij Laj 
•<>; ^jj^ <_PP s j(*j jlSLoj 

jj-CPL (jjlJlj IjSoj j jj i_SL'<LujjLfe ^jijLi- j<Gj_ i _*ujS' jji j<gS 

j(__Sjjij<Lfc jJii AjIj jjl JlXj jLSjluujlft jj-> t -S<G jLşSjjJjuLfc jJii j4^y 

<G'lj (jJuLÎ <Gijû_j |»<*j j<S . jj Ojj-> ^S_i4_ujlft jL < jj ^SL" ^jSjl-ujlfe jL 
<Luji ^ujjjj IjujLjIj jjjI j_S’ jJ îj jj I-j>" uSLJ jL jJ'j_w_ 5L<u_ujL& 

(J6 ^Aiûij • j*»i 

^jSLjîjL a <J (Synchronous) gjLSjL jjLulj jjj O - " _..<Jj_S* jajG <J 

( yLS'ij_o^L •aj.GOjjljJ'ii ^jSLg j lSo, <lj j jj ^/.G-ujjLJlj lijljSLjLi 
LSoOOuiJ ^jû_j 4 j GO__jÇG j j<Sii j_u_J OLSjL < jjjSjij j jijL ,jJGijjjj 
jij<LGOulj^ . lSoj j Lj> ®jSy j LSL <_Soj4jû_Slj LS j<Gfc jj j L__uij j 

^*Saj 4j4& jOjIj_S j jJ (jj j J__uÎJ J-S4j ^GOuuijOj OLSjLas jîjO—u 4j jjLylj 

. OtSjLft L jijûûû <U jij<GGLuuljS <l) ijjLj ^^Ojijj j ^jjljûû> 

4j V jjjjjjh <t# jijljjj jj <_S<u > S tjLSLuu :jjLJlj ^îjtuJ—ulj_S ^LSaj^ 

V ((Simplex) 1 ^ö^aCwJ^.S' ^jL-S^j*^ 

(Full- Duplx) ^öjIj^j -u V SjjSjVb j L .(Half Doex) ^öjIjaj 
cS^jV aJ L^J^J dS" 4jj Lu IJ ijli'Lg (^öjJLuj Aj 6JIjS* 4 J . 5i l> 

^jUlj ^jö j^j (^j^LoIj ^g^SOjöj^J C-^Ju IS* U^J ^jöjJJj ^^j ( 4j4& 

^JjJuJ^ jj l^Jjj^j j .*. .'. *j j^-S* 4jjjJ» jj . ^jJ^J öjAjli |»*^föj Aj •'■ jj 

jUjUjJj j Cvjij-Uj ö j-4^ cPjj—■* ^.UjaU 

4j j^gSUjCj jAJÖ J jjljjlö 4^4 j LwgJ LS'L»o> L-o> CCj-gJ 4 J j Li'öJ-C j 

4^Jj> (öjl^U ^öjCC 4 -o4j öjCCjIjIL«jAj *Sö jajj-^jS' 4 j ^jjj^J^j ^^JL-Uö 

4j "jj j. 1 . Ujaj j^-Jaj » A-fr-*J ^jUjI j U 4j -'-^J j.) j^*j t ' t A j 5* 

•^jlLlj uPpjOJ 
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<SLi ^gSo_)<Gjn uj—Ş j_i jj__î<J<G jSo—Lojb jjft <u <g_S<l 

IjlS<0<gS^>- <g) jGa<«S <J jûjS jLa-uuL <S jolcLjS' J<u jj-a<Gi . ij 


(JjjS (Jijögjöij ^lSöJböS (j \i6un.'i6ui. iLi 

( jjJ<u<Lu ; iL lSojo> u^jji *■! <1PjL-uuL <gS jjj-S jjJi_jj<y jLS<lIL<gS 
Type of Sig-) <gS<gI}j<gL j_j> :<g) jo^ <lS jJj-Sii (j-Lojj L_> cSL) 
i j<ggoI jS Jjj-j . (Transmission Derction) i jOG-JjJ 1 jij-iL <(nal 

. (Trnsmision Rate) 

iSgJböu 9 ^Jtaşj^ ^gjöuw jjp 

“LsjL^jlj jilj—J j_SL jjljjjjb uSojj>- <y <jj^j-s-*-°j-S J LSî jO_aL 
»4 j . ijOi jSLJ j LSj-uS_j-uS_) Jj 4-jjîj JLuU^jJ ^JjjJ-uu jijLuu <U jLSijl jjo 
3^s <l) jLSij<GûSlj(S ^jlOi^SOj ju jijij jLL- i jl_S<GLuj <«S <G;uSLjûSL)<U <Ujij 
.uSLiJ Lj<G' <lS ijljjjjL Ij jjS<G)<G‘ j_j-oL |»*3o . jjljS” jJJoO-uuîJ jGûSjj 
I jjLS<G_ i _ i _SjJL<L <L)jj<uL jL<gj jlj_G_uu<y îjaSoli ^^SLjOSvJ<u Jjj.uLû <l) <gS" 
OuJjLjIj ji jI j-S jj jj_2 4 )4Û ^-Lu& 4 ) jij4j jj . jj5LJ4ji < jjjj LpLu. 
jj (^Jij-a jjL <y <U<lSsj i ^SOjûû-aL <U jLaOuujjO < jjjSjij ijj-u j LSijljJLL 
j j LŞa_uSj) L L 4 Jjj 4—uûu <y j I S 4 _J l ■ _ y. j <djj<L_ûu jjjjJ L j jjLSLIjj-S 


j (Synchronous) olSjL • jjj> JJ^ jlSd—ujLilj (_^ij<GÛÛÛ-uuljS (_^ijOuu 
{j<cûSljLS IjgISjLL ^ijuGûOuljS 1 (jijjL <l) . (Asynchronous) olSjL L 

<U 4 S lSLj LS 4jjj-£ jj < jJjijjiii lSOjL jjljSyjLo ^Scûj (S 4 ) < j LSj>4jj <L-u 
jj < ol JiJ ^jLuilj ij<G l_S<Gj>Jji (_£4-CÛ->4j* (jlSçij <J j4jj_u__aj_S (_Jj4llfcjLS 
4 ) <5L_î (jj4u j (j-GGûj ^jj Lj—S jj_S 4 ) lSoj 4«-.. Slj LS jjSL jj Lî 4_S (_£îj4-> 
GûuuuiJ ^SO-ûu-uj 4 ) IjgLSjL* L (_gij<Guu-uul j-S ji j -GLGÛ 4 ) < LSîJOj GÛuuuîö IjJj-S 
j4u^ ( _ S jLj_5' J (Barity Bit) jLo—uij ^^So-O—uj j (Statr Bit) cSoj 
{ j<cûjjjjjSL ^^gûL^j <lS (_£4jljlj.iûûj j<u ^jjljûûj ji'L (^jSii iLj I -gSoj4ûûS)j IS 
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jJ j CJjjl jSa\j c_* 5 <j jJ jj'ljj 54—jj5jljj5 j jj: j_> 1 1jJ cu-j 
. 8jj'L>j ijL ^jjl«J (BPS) ^lI -LolS"L 

030 ÛÛM 1 I 9 S ^jLûlj ^lSöjjjolj 

ji'j-o ( Y* • û ) jlj*J «J ^*u>ijj ^sJjijjMMAjS jL Jjij'jj-fijZ (jSOjji' j& 

bji&Zj' j>jAmmu\j 0j45çILc5 i] jjl jj'ii 0jOoL jji >ij 1 jj jjji l5ç) 

j L5J— <£jjJ&Jij ijjbj JjJ j>\jj J-Ojj j L-. I 4j Lo j i£ >L'4j t jjJjb j L-J JuoJjAj 

(jJjûjjjJ ^ytLjb' (^SOjÇOsL Jj ^mmmJ' jmJ I-Lj»L 5"L <iJ jj>0ijLJ j jJ»i jljV 

jJjOjjJj jjC-0 L t-SLj 4-5 4- " -..->4j4-0 a4j jj . 4 j 4J& j L5*4 jj0j ^iSjS yLjjj jjj5 


.(Fotnt Fnd Processor) j45oj< u jlçj jojojo jl5LçJ. (Multiplexor) 
.^şj'ijjj j<c»jjj j jjjj jliOj 4J j-jljijj5 < JjL— 5U jjCoL 


p5.ögjo 

jL le 5jJLL ^Jjj4-j < 0 (5o j <-5sjj4jj-_-oj_5 ^jI 54——-)L———>jj 4jjj4C ç-j—° 

. 0j<Cjjjlj5'J 0j4jj' jS jjjsjj4j ( _ ? ;L5 <lIL:4l 5' j(5-Jj 4 J jjljj'oj 4—5 <4jl < 4 — >! _ Xj 

4jjj4_j 4.5 (Modulator) c54j JL oj4jj_—> j4_jj jjs <J |*j, 5 j_o j4_jj 
ûj4j jj5 ljj> l 5LJ j4Joj t^^Joj jL ^SjJLL ^jjtLo 4j‘5oi jL54-JL-->jj 

c5Lj .^Lc^ui ^jjj-j 4j5ûi jL54-_j5jJLL 4Jjj<LL 45 (Demodulator) 
CJ-IL4—5 ( _£ r _5jûj (_jO<U 4 J ^4£ j JÛJ—XJ (j04_> 4 J »4£ ^ûi |»J:j —0 .ûjjj'Lfc 

: <J jC-ijj 45 4 j 4& (_Jjj> jj> |*Jij-o .CÇj4£ IJlJÛûjj4j 

,-£j4jIj jL J-c5 (_gjfc 4 j 4SojC-oL j 5 (Extrnal Modem)ûjûjûj (^jOjj-o 

(_£jji jL j4j j , „^„ . oj_5 4 j ûj4CJjC_-o4jûJ JjIjûLCj (j5Uj4jIj jL 1 jj-Î^J^j" 
^^Ssjjjj' <U 45 4j|j (_Jûj4j ûjûjûj ^CÎJj-o ^jLl-J (^SLxJL . ûjûj4jj_-_*uij5 

• «jCOjlj5ûj j$jLjlj ^jijjMMAj$ ^ySojjj' jj ^j4jj__oj5 


4 ) 4-5 4___jj_ r c5D<L 

t,-jljj4JÛ tjj 4 j'LOJ ja 


û04j j^jjlS (Intemal Modem) ^jjc-ju ^cşjç-o 
-j- j-0 ûjj> »4 j jjj>sS j4jj-<-—oj5 jij>JL ^J-Çj ûj4j . Ç_çj <5" 
. jjXO i^jL—jIj /Jl jjL' , jLoLtij >*3<ij 
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| »*iif4j ^ t_Sjjij4fc 4 ) jjlji'ûi j5<i__jLjlj tlijlj4i' ^ySij' jij4C—Ij5 4 J 

.4jIj J 4 -C _ Xj jj x oL 5«j 1 «j4_Cjjjlj5L Ij5oj'L_j 4 J jL*5 54 j 1—040 

I-LiL5 <£ij" 4 J >*x*4j t (5 jjj4j jmm . 5j«j j ^jl jio j J 4 C—j ^j4CûsjL54j 

jl jOj 4 J (jjjj 4 j 4jûjOC »4j ^jLClj (_£ûj4_LOJj5 1 LSL j L-5jjij4Û> ^jl_y'L 
. 4jI j j4j ij-—-oj5 ^yOjO j c5jj4ij—_oj5 
jj ljj‘L—u 5<u <d jjljj'oj jL5<u__ijL_Jlj <lijlj4i' (_jj*i(jji ^jjjsjj'ij' <U 

(j-Uû jj4j ^l_5 L-jL (j54j4_ij£ ^ *j 04 ‘i . 2 I jÛI <0 j4-OjjIj5j *5jjjj4JÛ 

.^jmumm J J>\ IjJûi »4A j (_£4S>J 4—ui' ^jilji'oj ^»4fc |jj'5 54j4J . ûjlj4i' (jJ^JjJ 


ögöûuLjuulgS 

(Bandwidth) jJL ^(ojL ^jbij ^jJojjaj (^3L45,_£«j4CoJj5 (^jI^çl^ 

<5 < 4154—015^5 ^jjij'jjj < JJL (^IojL -5j5oj ^jLi j^J jO>j «jij*» 

(_^_ujL5 o 4» j 154— jjL-jl j (_g«j4 *Jj5 <5Lj> .CjI j—j (jjl jj«j <-5oJLj_5 

L j ji'lj-*> j 5^—j (5ji <(jj ji'Lj jjL Jjjij' jiS .jjjsss fLtfi^S jj>jljj> 
ij 4_o4j J1 J4CCL>) .jjjjj IjjL— <-54j <J ji’Lj ^jLulj jjjJljJoj IjjoL5L 

(ûj4j5oj jjjj (^L 

j4jb 4 J j5<L—J tJSjJJ JSjJjS ij Jjjj 4j j54L-ij(—ilj (jûj4 — |j5 ^^jlçX^ 

j4j« 5 j5<uc •5 jA-^ 8 " > j 4 ^ (Baud Rate) jjL (^_ilj_x_> jL Ij54j4_5j> 
5 <j 4 J 45 j<uLc j<u ^ojjj ,(BPS) (Bit PerSecond) Ijl5<)j45j>. 
j 4> jj Oj () •) ^jLclj 5 jij-5j«j 5 J<l5 <u . oj4-Ojjl j_5oj I j<t__S^> 

V 5 • ^_jlji" 4 û (BPS 2400) (_^oj4-c_—ilj5^l^,—x_> 4« j 5 jj4-C_51jL5 

û ^û jL 4 ) ^jLaL JSjij' Y • 4—;ljX> |»4j ‘ jJjjljSLIj \jSijiSj> ii j4j51j5 

. jjjjlj5 4 ilJ li4iLi'oi 

j4fc 4 J 45 0j4i‘ûjl_ÇC j4j <jLj5jljj5 j4j JS$Jj (jCjjjj 4j ijL (^jlj_X_> 
jL 5o _—j t_54—jj 5 jI jj5 j4jû4j .jssss jjj Ijoj4CCjIj5 (_^jL—>Ij (^54j4-Sj> 
4j I xSij"iSj> 4 ) c—j Y 5 • • 5<i— jI jO> 5 . jjjjIj5«ilj 5 -C—j <J Lj 

I5<j. 5j 5 j—_> 4-jj j4^ . 4—Cilj5lj (^54 —ij 5j I jj5 j4£ jj 5cj 

Y i • • 4 ) ji'Lj (jjlj-xo- (^Lxço-oioj jj »*3 <j . j54j 5«j ijL (jjlj-xo- <l j 
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^Aj ^ J^i * bj^J &JJ)\ j—WC^J 6^^^-Xj 

^>4j i j^Söi <^j4j <Sj^^i.J J . *JJ^ |*^ ^lj^wfcj 15 Vj ^S" ^jjwc^U 4j ^^JLjjLjIj 
9 J‘d cpJ_Ljj5" J <l£^ 8i J 9 J^ Lfir* J* y 4j *-^.-^> s Jr!.*i 9 JJ-> 

(J9 • j j L ^gjsjzŞj ij<Uj-_«j5" ^ij jj «ujjLJlj |»<J LU I5"«i 


Jjlouuulli ^jIaIû 

i^çdjjj ^^JJwulj5lj jj (<_si^*^j (_£<Uû_ujj j (j<5"Li jk 1 .) Jj Lo-k*45"Li ^jLSs_^-«L 
.jjjjijjsjjl—S"<ij 8jsUj_s<J<iJ (^LSijljjL-X__ <i j jfc (_^l50j <J <ooL'<i5U<iu 

<coj *_?" •" ^ ^j <uûj jL cuj ^jjjjj Cwj»j L_> <> S"<> a U 45 U 0 

j j<uSi.s jL5Uu <t-S"<t5L)<ij <i-Ss-L— U ' <J jj j-£j6j UL)U"o ^jjULs ^jJLSs j_X-mU 

. jjjjlj^ulj sjdSLoJij-o ^L^jj <J jjljj»i a5"^jJLw-^uj ^Jjj<L-u <u jjj^ujs 

<i-S" jCLaUUDij »Jj |*jSj—« L j jjSjbj <-Ss_)j-S"4j jj|Jj»i UUjLS" »Jj . jjj^ûS 

liL-jj ^SLxjLj--u j<Lfe<d • j<*^Oj <u j>j<CL-ulj jjl jUsjLoU »j«j<Uj__ûj5" j<uV<J 

jjj——w—-S"L jLSLj jJ jjl jjb$ jjaSLxj^ jL-jjsJu jjJijjjj jjj-u jjj 4 S" 

• j_^5L jjJijjjj 


ûgûjggJ ^lSLjûJ jiûljijgS 

(_^5jjjjjjj <l) jm*& -U<L> <lS" j_jJ AjULo jAj jL-ilXj jjji (jL5uj (j—jljiJjS" 

j»*2<b < ij5"«i jL<L-u<LsUjjO j jjj<L>U«S t-S"<U<iJ<L-u<L<o j<U-j<l) ij<iSLXj IJ-JjJ<J<L j 
l5U<lS" <u a_S" <u <L— j (^—11 j_öjj_S" j U Lojj jjji j LSUj jJ j ——11 j_Uj_S" j-S"jj-ojj 
li l5jLuju <ij jljjjjl jUu<U (_£<L<jj (^jjj-L-S ,_jl j-joLS" j j4jj__oj5" <J jijSjij 
. LSiS <uljij jjjjj <-SLxJ 5 4^-0 ^^SLx-jjXu (__^jIjjJj)-L-uSj jj 


qISûj^J 

(jj£<u <i_S" jj ^ LSt j_x_j> Lj jL j L5 "î j<uj__-_u_oj_S" <l-«— ’ u- « _>— u j jJîjj<u <u 
jjS’jl) U jLS"< l_jj Lulj jjljjis j î j<u<ujI jX-u<u îj<5Lxj î j<l_jjJîjj <u ^LSLlL-S" 
(_j--uij jjj <U_L—> <l! <UuUÛJjJ jjj' (jj LS"ij L>jSj j l5Uj5 <DL> .jjj" jXJiJ j< l5j 
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jj*<u j_S"U ijljjjjlj <_$Ujj_> <u (Asoustic Modem) ^Jij 
»4Jj4j S__-)L_û_-j>uJ <Jjj<U-u (_^->iJ (_£-UJju . j£j_-5jijJj) ij<ûj_S<tJ<ij' 

u LSis ijij<uj_u_-uoj5" ^yUjju j L . ^___><uX ^g5sjj<u j ___oj_S" jj^u jLSijjjL 
<Jjj<i_-u jL_-uL . jgj_XjjiJ ij<Uj_S<iJ<ij' jl5Ljj <J j (^SÛJiJ (_jjjJ" c5"<Uij ».."^j 
oujj_o »oj . ijj_u jj Ij_Si j ij<t_u jJi jj 4j ( _ 5 jLS"JL<lS" j LSUj jJ j LS"o___SjJ U L 
(_Jj< lS"<U . <t-_J <uLoXJo (_^LSLl> JjSUu jLijLoU jX—X-X j (_J<i5"<i-oJjju» jji c5ij 

J lSJJJ J ‘ jj" <Û<i-fc ^gJjjjJ Ijbjl.Jlj ^JjLJ j jJj5jj<U <iJ <U<Uk (jijL 

(J7 (_^Ujj djlj^j) . j£j_Si.ijijX) (_j5ÛJ<i5" IXjj<LS<L<j jU (^.UjU (_Jj<Gj__ojS" 
jL5 "îjU j_w_ojS* jL j j iju_w___j—ij<5Lxj jLSijuj—_-oj_S" jjljjis jLS"«_usj _0 
jjljj’îi jl_S"<uoJjj_-o . jL5"ij<5uL> <-Sij 1 <55 j (^JL5"ij_x_jiU <u ij<LLX — u<l_j 

.j<5"(jju I-5"<u<5j> jJ rAi. * U*4£ (r* *) (^jIjX> u j(5"<ujjLjl j 

Multiplexor jûuiuSûJLi ^jJLo 

<jjL_jlj (^Jjj<i_--u jji <J (<U<uV JJ<L> (_£jjijJ<U <U'I j) j<U__5"<lL ^UjL-o 
<l 5" < ijjj'L^Oj jL5îjl jJOj <J -5"<ujjj<u' j Jjj<L-i jjj <J jj'Uj jU j<lSuj<u 
<J j < i — _S"<Jj ^-Jlo . j£jlJ-Sij (_jjL_jlj ij<L_i Jjijj<U (_ 5 JU<lS' (^LSUj <J (^jljj'ij 
LSij <_gjjjl j jj5 <-^jjj—> jjj5"ij (,5jij uSuj<uX_Sljl-5 j<l& (_jjij-x_i (_jXu<u 

^jjjU' j_S"U ^j_5ijijju! (^jjj-u Lj5jij (jL<u<J j<u__S"<lU (jJJL. (^j*<u<u5" 
4j j <û _j___oj_ S" _U<-> I _U— X_—uI j <J . ij J-Xji (^J ^jj> j-Sij j LS"ij*)«5Uj ijljjj_U 
j jj<u5ij j<uSij ijijjj (_ s S"<L_ujlj_Xu>. <Uj (_ 5 SuJL'<uS' <u) ij<Uji<i_S" (_ 5 S"<L_ujIj_X_> 
(J8 *jlj^) 


jS jög öJ jöj 15090 jöJjSoJ 

L jAjdS J-SJÖJ 

(_S^-I<lS" jjUo (_ 5 SUj<Uj__ojS' (jJluS'ijljjljSlj <U—Jj-Xj UujLulj (_ r !ijS' ijl-Uu 
jLS’ijljJuu (jij<ul J-SLxJ jj <uS"<Uj<Uu 0 ij<Uj_ i __oj_S’ li<U'L5’ »<J . j£j__Si:>jij_xj 
j5<uujLul_j (_jjj<L -' -i..Jj5 _5jijL jL (jijij<5jSu) I -5ju 5 a) . j^j5ij jl>j<0' 

jAj j ^lS" I-L>j4^d j-wwoj-S" ^^SojJJ aJ jj . LSö^ 


171 



<u ^3 L<u5 ^gjAJj i jjyj&i u <5Li ^ I5ij <Uj_w_oj5 jj^o&b 

i^bjjj ■ bjA—j+jjJj— j jAjbi \sa-£sjJ1 <l) Jjû<u LS'ij<Uj < < <ij_S' <J ^LLjj^ 
.J<L>J<Lij ^uOL—_ — j ,_£jJij U J<Gj-w_oj-5 <U ijjj'ijl j j— ij jL5"<UjJJijj<U 
ij<U_i JJij L <C‘ j _ş_wQj- 5" ^ L5Uj jJ jgjii jjj ^jUjuaj aj ^LS*j*U& |^JuöjjAj 

j>Jj LS^^-jwl-S^ L> u^jLS' (^jgQ aj 

jiSdj j_p* ^JLoljuaj ^IS* ^JUÖjJ<0 

^L-S" (^gj.*.S 'öSjbj S* ÖJJJ ÖJJ—> lSsLoL-S* .^şPTmJ ijjj<U ij<U_<jJjijLî 

c?dLiljJ j iJjU^Ljsj (_jj UIjj <d jljÊjsj ijj-jj <u jL__J_-jj_u jlj<LLifcjLi"<u 
.^jli jj^-o umj 4 J CmJjLi ^^jûj 

^j^jp t * *Qj-S" < (^ j —bS b$jbj l^-J^lS" öjJJ 6jJ-> |»^J I jJ LSaJb L jj 

^j15*4a) *d \S*Sjj*-> bjtfj^jS j juIjlaîL ^5öj«Luo LLu ^J 

4 J «L_S" cSy Ja_> «LLju«L> jAA <L-S* ^jliöj—XJ DjjJ bjj—> ><Lj L.., Jl« rU . jlSnj^ 

.dSsjjj c._jL5'(_^jL5 aJ 3^3^> j>3^ L-Xjii ^jj I ij5u-jjjijL sjAjjjj-ajS 

(J10j<Oj 


(Reng Network) ^jöûjU iSj»j 

l»L5j<Lfc u5LjjiJ> <u . jl j5"<u<LjL a) jjj (^JLol-L<L c_i5 li (_jj<LjL (_£jjj4j 
<Lj_ji jj .ij<G‘<Ljl jll-jjt u (jlj-> C_L_J<iJ ^jsl _L<L jji 3uS"J jjj ^ Jsl jj<u <J 
(^fj ‘LXkL L5jIj> u y. LLjjLîlj L5 j <1 ^*’ ÛSj^ u 
<uS" jLîL < L50j<U |_£j> (_^J^> (_£*J L £j4jj- ri -Oj£ jJ ^UjjLJj j<j I jLijUus jJ 
(_£j Jjj-w_oj5 jj ijCLjljjij <www jJj jj <U_j Lylj jUi CjLuj^JLU îjAj j_-_oj5" jUi 

(J11 ^ljj^j) .^jlj> 

(Bus Network) iSj^j 
<5" (jjLJj (_^_w ajj L (_^jwu<jIj 5Ij (_^5uuLjLi jJ jLol jl<u <__l< 5 l-u_L& ^jjj jJ 

<U j (jjL-uL jjj <uljjj ijj-> |»<U . ij<U'<Ujl jZ—jjij ij<uSLj <jijJj jj' j- 5i-U-L j. 

î j<5Lj j L_i.Uijj<u (_^j (_^i L5îj <ui'j_w_oj5" 1 >_5j j < 0 j___^j5" j <ufc ^xj j i5jL5J 
jJ (jjIjj L jj_-_oj5 jj-L j Lj I-U Ls <_5ujJ <5Lj> I -ojjj ijj> »<ul jju L 
^JjjL jAj ‘ .j^ j ;. .; • a j 5 j<Lfc 1 (jJ<^ jLjLij-ijj (jlAjjLfc (_JjijJj (jl£j_, 
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jj^><ufc jj 1 <u5ijjj jL «jlj_oL <uoj<L» j «jlj_oL <m><Luj» (jjL5"ijL>j<uj 

i_5ij j<uj_w_oj_5 (_j<5Lj (jj"L5 î_ jUoL I-uSLjL5<J <Ljji jj .tjj-j ><u (_jJljl-Lj<u 

jj_^j^ (jjljjii (jjl j5ojjj L jL5<c><uj j5—jji (_^ji^j jL j jCi>L <jx5_> (> 
j5ij UjjjIj j<Ufc . j j5j ijli (_j5L)<i5 ij<UjjLijj<U ^Lx5 (_gjfc<U <5"ijjj (^LLoIjLL 
u5sjj<l5uL> j<u5 I J^Ojjj <u) <UjI j . OUjJJj jL<ulj_X_oL »Ui jLjj—oJjt (ji jJj 
I» lj5jjj <U OijL<Uu Lijj<Js . <Uj<U j< j' j-w—o j5 (_^j|j<ULlfcjL5<U jjJ>A& jj 
(jj<Ufc £jj <U ^^-olj—^jjj (jjJu<L> I j5Ljjjj <l) J<u5 < A-iljj<Lfc (j1_JL5<U_oLj<U j 
ij<uL5ijjj' ^liOj <u) (jjljj'ii ljj<Ufc . jj_Sjij_xJ c5 5LI<U_5 (jjljj'ii jLjj—oaji 
ij j5ou oQj o J -----Qj5 jJjj> I j5uj L5 <J (_^jj5 <_ . (jjjX-j jj-5o jj ^jLjIj 
. u O _ ' <u li jjj <l) <5"i_5oj<u'j__oj5 <J ijjLj jjj jLuLljj i^jj<uk jLSojjj' 

(Wide Area Network) j5Lj<u jj<u'j_w_ojL ^jjj : jjju» jji jL5i_,jj 
<u jL5ijj_>jljj_> ij<uj . . oj—5 jjljjii <u5 (WNA) ^<u5ijlj5jjj_5 jL 
^iL-La (j LSLju j L5ijij_-u_u5 ou Lo j L5u jj jlj-X-> <_) jjj ^5 o-jj jLjo 
jL5iij5 o_u iii <LLLo jL jL5"Ojj_5 jJjjuo ^jg-ojL <u ou Lu j ^jj—sjJjj 
<u i _ i _oJj‘Ufc ^jcj-u-uusj_5 (^jjj' *jjj' L <5Li ^5ojj-> . ij<UjjC_u<uj ij<u5Lj 
ijLou jj j i(LAN) ^<u_5ijlj5Ljj__5 <u_5 (Local Area Network) 
j jjj_u5iijijL j Jjj__ ijijj<UojJ-u5 -Uj-> jIj-O' <J jL5ij<Gj_uu_oj5" j s JI<OX— j-' 
. ijAûj j -*——1 Uj ijj5-Xj <U'j-ş-s-0j5. L5 j_Lx5 j jL5ij<ulj j L5Lj <J jj.55i 

^jlSûjgj (Topology) ^AjöuJösSj&A 

jL (Node) LXr-5 tj<u'<Ljl j_x_-u<u _jj <u <u5 (_£<Ll«jl j_oL <uXu><uuj» j<L 
(jjjJjjjj jL jjj -U<_-JL_;ij^SLj j(5<UOj5 (jJjijjU (_gi j X-ui j (jLi-LXj 
: j<ûL<U j(5<Uu_o J j<Ufe ijjj (_£-UJ<L<5Lj4Ji jj> (^ui .(jLiJlj (_^jjj 


(Star Network) ^6 jLjLmi65 i5j£» 

js 5<_5tj Lo)jj<_u-woL IJu_>iuXXLuxu iSjtJ <J 
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jöj'j^uogS ijjlfl i? |5jgj qLi Cûjjöojöj 

.»lnternational Networking cuJja _uû 

CjL ^liOj Lw/ <U ÛjjJ »Aj <5 < <L-wJ l ^ . > (^jOj-wj^ij^" J<u 

jj (_^<J<yk j<ij .sjAjûj-Jaj (_jjL£_<_> <lSj3L>JL> ^^JjAj <_5ûj ûjjj |»4 j 

j LiojO^-jw-oji" j jjJjJo ^^LoLofc ^yjjj o <l5" ûjjjjLw>ûj (J-<l5" jj_o<u> 
<J . jj-Sjûj l5U<l 5" l < > ( _ 5 JL5"<L-<jjL : Jlj <f5oL <l! jJljj'si |C;ij-j> 

££j5"ûj ( j IjwJL ? jOjj j l5Lîûj jSJ<u < jl j*jjJ (_jioi L-iO' <J ûjûjjj" »<J jLSOj 

•L Sji&jOJ 

^LûIjJû jljJJ <J jLJLSL_<jjLJlj jûj<Jjj5j5L jj jjj’L^ç) ^^JLLjjj-aLo 

j— û j JJJm— a j <LJj<LjLj-o j jj5oijûj l5U<l 5 ojLylj ûjjj »<J IJ-JL-w)Ij jjj_s" 

. j<5ûi <_5jJLij 

jJiSLj jj <loL ^jjj^Jo ^^j-jjj <l> _ r j5<u <J jjji jjj jLwJjjL j jLOjji 

Cj44—u j_iljjûj ûjjj |»<Li (_£u4_^jL Aj jl-L>4_-oj<ûjftj jLLjjji j<LjA < jj—jJûj 

. j<5j j <> ^l Jj<L0j<ûjJk (_jj5<U_ij4jjJi <L0<iJSj<U 
jjj < jj5oijûj l5J<5 ûjjj' »<l) j l . fa> <l) jj< 5 jj_J_o V • • <l) jj'Lj <5jjjo<u 

•^ 45 -r’Lj “jjj' |»L (_jLljJL jLjjj <u 

j4jjw_«oj5 ^^j^Uwû'ûjOj j j)>jO ÛjL 

jAj ûj<Ljjj<L5ûJ COJJ<CJ<L <U jjjJ Cj<Lj>4_i*^4_C. j ^^SûjjLui (_JjLSjfc 

j5 u5Loû<U <^jljOCfej L5o ^^j—uiûJj<U <U’<Ujj ’<' ... > <l5 C 4 jL>j<0 <G'<Umj-> 

: <l) ÛAjjjJ <LL'<Uaj> 

(E-mail) 

^^j—jjj I -L_juu'j <i_u' <L <J jj'_^5 (jjjû jj<u cs jL515Ljj jjjCSL^5 5 <_SLu5<u 
jj_^kL& . <LÛ_Xjj<LJu<U <Lj jjj5 (jjjÛJJ<U ^5 ûj^_ui (jliOj <l5 < ^L-wOjj-XSsJaj 
^^Cujj . <u<u> jLjj_j5J<u ^c-jj ^5çj LLJjj L < cuJj<lj<u jjjj (_^J Lal jj<u 
j cöj jj j j_o L jJ-Cjsj 5 jj I jcjûjxJ .^j>ûj ^jLuiL jj—_jj_ <_Sûj ( _ 5 jj_ r 5U<o 
^’-u.j j uSûj jj£i$ û j4_wu j __r-5L)<u ^j-jjj jLSL jj 5 . jjj-X-J (jjxuaL ^jjljjûj 
• jj5 jûj ûjLJj (jj<Lu »5 <LaUjjj j jLj5 ^jjLjL 
jji ^j55Jo (^jC-jj 

Jja> ajlj jLTosU j-Sjöj j ^$Oj<s0 aj jJj jJL^ * 


4jI<^6jJL) öjJj . Öj4j ^3 lj ûjÛ jJj j 54__j L_> I j 

jl < 5<u <LS>ui ^jljo < <u5ûjjj jL ( jL-o|jj<u 5 |»L5 j<l& jL55<u 

(J12 *Jlj^) .^j<5L 


(Multi- User) qISöuuwöuöjo öjS ö_olLui_uui 

jji<U j5ûj<j|j5o) jjjxU |»*S4 j < j>ûi jjj u5ûj j5<UC«U<U Jj<L> <uC-uu_«i 
û j<u<ujIlj_’.’_..»4j j<u jj<Uj.. uj5 ^5-uSLCuuij <u5 jjuûjL ^_^5jj< lû j_<-__oj5 
<J jCU— > ûjûi j<Ujuu-aj5 (_£jlj<LCJ>j 5<U jj 5<U ^»4j <U l o__< ^»4j . < j>ûiûjJj4j 
(J13 (_£Cjj aJIj^j) j5<UjjjLjlj j <loLj4j 5 <_SL)<5 Iju5 u5<u 


jl.I j » ■ > 5 (_£-JJûjj<U (jjJûl jj4 -oli jj ) ^ A N (_£jLfc<U 5 C_C Û_J (Jûjjjj 

(jûjLa 5 .Ijj 4—oli uSjjjj_u (jLSLc-Clj j (J<_j (_gj L5LSLw__> Ij _jj 4 ~j _._ «j 5 
1— ^j_Lj5 L . L_>jji__) 5 4__L <5 ojjj |»4j (jjjj-Cu (_£0jj>jlj> li uSLxJLu 

C_y Um__J (_£_jj .ûjljj4_oli 0 * * 4—— _ >_<5 ûjju j4j (^uLalCxLi (_£ûjLoj ^ 

j jlj>5ûj \ o • • 5 jj'Lj <5L-uÇ j j<l#i <luoj<u'<ujXj (_£Cj4jj<o (_£jjj jLo5<L>_ 

. Ûj4j*4jjl jCui4j Ojjj |»<U 0*3j û û <J jj'Lj 


ÛLUJÖÛUÖJ (5jjj 

.Arpanet (jjjj ju <L_xjj4_5oi c_xJj<lcj<u (jjjj (_y_uljj4_oli j<c__Lxj 

j4_>_D5 u5<u>_û jj^ u5oj 4 5 jjj Cj) 501 v j ^ *jj «j.4 a> ^Jojjj ccLjL 

5_j_o4j J^J^J (J^'ojljoj <U j<Lui (_gj 5ûjjjJ<5 _L_X j Oj<LujjjjçJ OjjjJ ^^—il jL 
C <u5<5L_ <u'j <u ojjjCui 4 J c_>LjL li jL5L_3<u> 5 *Ijj 4—oli ^ ^V*\ ^JLu 5 
(_y>45 <u cjLSL<u <ui<u .j<u<Uj5 CjjjC- ^ c ^5<uojC>jIjj> j jjjoi<G'L cj> 
(_gjjJ 5_LCui4u |»0jji CjLSLj<Li> < jj-J C_Çjj<L ÎCÎ4L Cjjj' (_jj-djj4 ol i 

CjLçlj CjîPL jj ijl jjLx — j (^SÛxJj-Sjjjjj u5oj IP/TCP c“*-*Lcj<5 ÛSLjj 

. ÛJ 5_J-o4j (_£_5j4u (_j4 4 jlj 4 j (j4j*^4j 
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4-5 j j Jj ( öjlj-5 uj*5^-S O-J-u (_£Uuu>wJ j&jjjA .J Uolj-Sj^J 

«J SjsuSLiJ-jJ (_£jljJ ^J <iS (^J<Lfe 6 J*i (_jjljöjlûi ^S l£ 6 J^ £şi (jL5lw>Lu> «0"«blj 
j LS"L*_>!—»_> <l'.lL jlj-xj J ^gjSss <l^iI j_Sjjj »<u . »j<L!ijjj jJ L_j iLlj (jij-S" 

. 9 j<Lijj Jj COI— uJj-J 

. j_Lilj45' (_£jLjIj (_£^S_u jjj ^Lol JlkL ^jAjIjjA-oL (_£_Löjj4j i 

J .L.WWW ^oSöjI J 5Ljj_S' <Li" Word Wide Web ^J<lIj 

L$JJJ‘ L_j j jliöjljjLij ^jSjijSi <i_S" ijJSjij CjjjjiJjjiJ ^jj LS"ijLj<*J <0"<Ljij_> 

. jjlIjjla HTML ^Loj <u jLjj-o^ jjLioj j<u . (Hypertext) .LliLioj 

. Sji£*JS J j L SjJSj ij (Jöj Ç'J A '' ' " A .’ J.’ i*m£ij'i .<iöj<L-S" jl—Su_9öi (_^ j jjA . j 
jjjljJj <lS" (^ûû-wu > 0jöi jAjjjJSj LS"<U jj <J<Lfc j<0 jl5"<LSöJ (_£jjj<UJ ,_£jJ<L9jû>jlj> 

. L5L <lS"ö jljjjjjp<ijö <cûu«ij<Lo ^^HjjUjS" 

<U jjjJ (_^(50j <l) jl_o|ju<L (_£jböjj<Ui ^Jjjljj^L—ol i jL (_£_ r 5'Jlj<Lfe — û 

L5iJj^ ^(Uöjjj 

USENET <l! ^jji" ( ^5 "<uöj_x _u <u jljlj_jj<u ^jJljj^ujilj ^jJöjj<u jj 

J jLJ J jlj ( _ s 5"<böij_fc < l5j<o<l-> ^"‘L-djj (Jjjj ij£jJsîjsj l5D<u5" 

. <U<L#1 ^jj^JI j<Lfc 

(^^LLuiöJ j (juJljfljji" û • • • <lJ <lS" <u r u*_o<i><LUjö j (^^SLuOwuuui 31 LjP" 

<ij < <uS^?l> Ol_5" jj_oajö j <U_L>— o<Lte <Uo-X—uuu »Uj . OjjJL^SLwi (jJjöjOl J<UÖ 

<L_S" <U_u«ij öJJöj<U jL5"<iu__jjöLll j<Lk <L-X _yuöj <3 »L5" j<Lfc <U jjj_S (_jJJöj_i<U 

< 0 j<JL< l5öj< 0 j___oj5" jl) <l<l>j jLuujöjj<u <l"L>jöj ulJ j&jij j 5" <_5L_oljSj^j 
jjJöjj4j jjöjjlJjjö (_^uJuujöj l_5" j j_5jJ j aSL ^LSaJ jl> (~£j_S"öj oLS" j<l 

.<o/)<uL <,_ijjj<Lçlj 


ERAN LgjgöL ^ögöûujjgj g qû jSjö9 i5J9-* 

(Jjj 3 " J 3jjj<l (jöj<Ojjjj J ijj^j-u-u—oj-S" (^jjj 

j Lajj_s<u — Ljjj<l ^ I—5öj<Cjjjjj öjJöj U j j LSjiLlj <t_S" <u_j j< l j . . oj-5" 

. SjijjjjjjjjiijSi jjUS"<L<L OujIjÖjU ( _j0*3^jjj 
< (^jj_u5ö iJ öjûJ ^^SUa-S" jÖjUuljjjJ J ( ju u l IJ (_^J li O-u iJjJuQ jj jj Lj öjjj ><L 
. SjijjjjiS Öö ) ^ A £■ (_^3 L jj Öjjj ^Ui jLuuuJ 


. I j£ij'i£j> 

<3 ^jjOS'J^L ^gOujj < jl5"<LLli j (jjlLlj (_jSjL <l lJuuj<l 5 LOuiöi :»öjji 
t yjjU5(J<L (jOujjj <3 < <L<LS 1 jjl>j<L (_s5LjLO_J jjiuIUi" 3^J jiji"ijjlj<L 
u5ju>LS" j<Lö (ju<jj_5jöj <^jûj <uoL jjj jjö (_^öjLoL uSjuL 5" j jjö l £ j ~ 5" 0 s Is 
• öjAjIJj |»*3öj (^jIjjöJ jjj<Lfe (_jJöiLL 

^şjijs ojijöj (_gj LL J jj L Löj<lui <3 (jjöi (_£jjjû^3<tj (_ 5 5 "<l<uoL ^ijL jj 
< j—S " ; ö j (_j5L LjL j j L <3 0 jjj I—f5Lu <uL_ûu_uJjjL j<L . (E-Mail) 4 jIj 

• jS; 4 j Lf-îy^ • (@) lS”<l Lufc 
(File Transfer) JjL ^I/Ij -Y 
<u5" (File Transfer Protocol) FTP ^j-Sjjjjj (JuL (_ 5 _o_uljJ > lj jj 
»<l . jgj . 5ij 0 j u5L)<u5" jLSöjjjj öjjj" <l uLL<u5lju Ouos jj <u5 <löj x o 
< 3 jji (_^j L5s3 L> (^jjlj^j jl j-ûj <J (J_i Ls (_^uuulj-51 j jj j Ltfj-5.3<<^ <3j-5jj; 

.(jûjJ u5ûj IjLj (_£j<Uubj<Uu 

(_^LSOj <3 (_j5"öj<uui (_jj<Lj_u_*uj_5 3 <| -S<0 jjukLjL (_^jJöjj<l (^jJljjuol j -T 
(_£j<L'J_ w _0 j5 3<5"<3 Oj> (_Jj<Lj_uuJij5 jlj-ûJ <3 jjjljj<Uolû (_^JjöjJ<L .OjOjjjJ 
<l5 .oTELNET ^j-Sjjjjj <l (_ju_u<jj_ûu OuJj<uûJ<L jjjj" (_yL5<Uu_u_5öj<uu 
jjj5oj TELNET <3 (jjj5 ;ö j <_SL)<5" <l <oûJj<cj<L (_^jI 5<3j5jj j^j <3 <5o5<l 
<l ju_— j < u5 jj (_gj< l j—u-uuij^" (_g5o_ > lj<u5 u5oj Oj_> (_g<u5 0 j< l j . < oj—5 <3 
( J >j<u5<l hJjSjsj uSL)<u5 öj<G‘öjI jJu_u<L OûJj<uûJ<l <u <u5 u5Lj<l j . . oj_5 
(_$<iLi (_^5 <l<loLjo <3 ^jJljjoi lilj (^^SLjli" <3 .(^j jjji uSLL5 (_ 5 wL*jISI.5j<lo 
• Jj^jsj uSL)<i51 jLuij jju »<J jjjjuu-ojS" 
WindowsNT Windows95 widows2000 ( J jL5öj<u>j<iSöj lOuu. 

.££jJûjl.i <L<LoLj<L j<L (^ljjöi TCP/IP (■^ûlujjj (_^ui<L <3 
jjjjj LJ-5 (_gjLuilj (_^<^5 uj 3<^5<3 sjijjjjjjijjjij (jjjj (jjIjI-uûaj (_£-loj-> u> 5 

ÖJÖJJJJ (jl^jj j (jj (^Lk^" 

!»*5<l 1 <ob jjj (_j5Luol jSjjj jL5<3L.Li (^^ûUwJ j-5Ij jj ETP li ^jsjij 3u5<3 
IjJL5Lu>L_u> 0 j <l j_uu_oj_S <3 <l 5 <uuuJ <l jLLi j<l (_^jöJ_o*3öj <uol j£jj) t ><l 

jLSLLiLi (^jûû_ulj-Slj jj jjjJ (_j5<l<u-oLj<l u5oj GOPHER .öj<l<ljjjj*)L 

i»<l .(jj 1 -. M5 0 ij öj-ûJ ^yJj-S jjj Ij oûjjUu_i<l l£jjj <3 <u5jj—o<u' . ojjj LpLu 
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. ^..,. - I j-j I j ^jLI^j Lo Jww' j jJ j_5" jj L * j^J jJ-S* jj V 

i_S"jjj_«jJL ijJjj ( ^j'LS"j5L_jL jjj <l j) jl jJLJjJ ijijjj /a-jLI jj"«u «_SL_L_j 

. I jj L$—> <UjjT ^Jjijj Jj ,^«Lju8jAS” jJjj'l j*> jöjl_/iûujji 

^ISsjj J ulS" jljj-> jjj ^jjjj^lj /jjJ-L ( _ 5 _jjjjlji’lj i jLS’jjjjS’ jJjjj_L -A 

.(_Jji>jj^wU /IS’uGjjS’ jjjjuluu (_g<iSiL-uû.1 jj jj/öi jjjj ij jj Lu_U L 

J—S" jj_lfc<Lu jjj (jlSjii JjULjiIj jJj-S (_J-LJijjjLi ^ LSi i/jLuut i <lSÛjLji —^ 
uJ <Os-0 (_/jjljwu jj jL-uL j j^Sii CjîAu_ l j jjSiijij (_£jij <j jlSJJjjjL-u 

. juSii uûljij (_£jij 

jj <lS" jijlj_jû_uurfj ijrf^Xj ^^Sjj-XûSJaj ^/jjuL-ûj (_SjJLL ^^jLSJJjjuL-uu — N • 
jLSJ<LS" ij<uji<J<G‘ ^jjIjgLlu /Life ^IsLjj <J jLS<GjLJlj ^^jû-X-ujl j-SIj 

•lSjs^j^ 

ijuG'ijl jLL-uJj li jj/ jjJijjjj //JLjS" <J jj Lilj ^^iL-ul jSIj ^ljX> — N N 

Jjjj LjL/j ‘(ji-r’k) J^ J - l »L lSJ^JJJ ^ 

■a**«ij 

LSJjjuLL <G'LS"îJ lSLj iG'j___-—oj_S (/LLu_>uJ ( /LS’<Jjj<LL pJij_a - \ V 
^^uiJjj-Ji : <l) LÇ-uJji *lS <L<Lfc ( _/ij<L-u (_Jjj-> ^j-u j<ulj<L>JLi jL i^/jJLL 

. (_/uii ^j-iJJjji j j>ijL ^^ajjj-a < ijijii 

-G<L> jL 1-S<G j (_^JJijL ^/oJ<LJ____ajS" <ij <Lu_Xjjj ^^Ji jJÛLL-u<L ^jjjj — \ V* 
. ij<L-j Jjîj L ij4ijuu-ajS jJj ijijl JLuiij (_£j<G' j__-ajS 

^jjj' < ( WAN) jjj<Uj<G ^j<Gj_-u_-__-oj__S (Jjji' jjj-o^ jjJ jLSijji' - ) i 
• (LAN) cj<G'j__ji jS 

/' /ISlSjij cL-S - < I j /Lx* jjji' <l! - \ û 
. i j <G <L j I jL-uJj i jjSLj ji jJj (jjL<G (jjLjlj ^jZjJjj L 
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^cClScLL> (jûş\ j£li J^S 

<l) jj<L-o /LjtSLljj-S < jl jCx^Ij jLSîijSL—uii <lSjLo îj<cLSj<J j<^ -) 
(/sjJÛjS <Gjj |*iu (_^jj<L^ (jLuJ jijljL <Gji"lfc Ij j(S<Uij<G'<GjXj Jj jJi jj<L 
aSL LaJ_1 jij_Sjij ijL Lj j-^ 1 ^ Slj^’j w w aj S (_^Sj_>u 

j jjSj3L jj^LI ji" jJjS (_^JJijj<L jSjJ (_^u(S<GL-uij<iS GiuLuS j jlSiJjSiû-uiJ 
jljÇjJ (JjLujlj (_ r GCjljS > lj ^jJL^W^ (Jjji' J <GJ* (JjLulj (_jiijSjij J jb 

. 6j4j 4 j JJJ J 6 JJJI 4 SUJ I Jj15*6j^J£^j5* 

Li'-J^L^ajj 4 J ^jL-ulj ^-o^Soj^u ajIj j’j 1 ^ 1 1j ^ • • Jj ^lj V 
Jj4^> jIj jji jlJ. j/aJ JJ—S^J^J ^jLSöjljul 7 ■>■» A. TLma.E U$ÖJ ^JjÖjU^j 

N I 4 J J\JUjJ ^jLul J ^^^W-wlj^lj ^fymmtmmtMm^m^ ^J LI ^J d ‘ J ^ __ ^J ^ 

‘‘S (jjLilj ^jiji/lj (jj-*^L -V (_jj<Gju^>jS (/ojji' jL ‘-SLj<L >r w_ajS 
— S jji<J<G (/Cfc uSij (jjGijj<G (/L<lS — .^(jjSjij j LSl ,jj<L (jjLulj 
• ( /o J <L' J -__ajS - 0 ./jij CjLulj 

lS<L jlj-XJ<J Iiijijjj j<J ,_£j Lulj <lS <SOjijjj L jLSu (j-Gi jj<L L<lS — 

• liiijjj li/jij (/O^X-aL j jiju jL jaSujAj ,jjLoL 

(_£<Glji (jj^jJj LSij (jJuijj<L (j<Luuij<LS Jl<L> <L jij-S (jJuijujj (_JL4_S — S 
<lSLLo j jLS<Gj/ <Jjj<Lu <(_/_ji_u (jjuLuli < JL-uSI/ (/uûS .^ûjjLi 

.L-ujScj jLSii/j—uii 

^<L j<Lfc djjAA j<LÛj j_S (jJJi_jj<L (_/<L<Lujij<i_S gCjjLui (j<LljJ (jjoJJ — 6 

•lSjs^jIsJ LS^^ JJJ »jOj* 

jj j<L-jj<Lu<l) (^uSLLIji' j AiijS jGijJ<L (_jS<L<Luij 4 SJL_uS1/(_/u/- 1 
C<Glji (Jj<lJj <l) (j^-Siijij-X) /L)<uSjjji jjj (jlSuj 

• ^j"^jS* jJ ^jl 
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a jLlj-u 

• ***> ~ \ 

Ij51j ^a-^u^iu ^j L5<L»-<5ij4*j flwfdj i <0^w ^jLlj ^*jujlj5lj — V 

• ***£ <5L>^j 

^SLjJ—S' ^iji uijJ—S" Jj'<ij> J 6 j<5Lj ^jjj ^jj J-5 ,_JjJiJj<*-I ^J l S"<t—) L' i-£— r 

• 5 j~oji jjj^ (Jjjijj<lj 

I^Ji&j (_^Jj<U<ûl> jjj5 (_^JjijJ<U t ylS'<LlL;<5' ^jjljj'ii (5<Lj.\j<Û"<lj L>' ^ <U — £. 

î ijjjoji ^jLilj t ^—— Ij51j . z—‘ 5"aSL.j 5 i^LJo L û 

5 ijjjojj i^jjj^ ^j l5L-<jij^jj ijj> 

• lö> (jJ^Ljj^ j jjj<4j<o (Jj<jj*^j5^jI5ijjj' jjljL> 

î ijdjjU jl5ijjj' (_jJj<uJ45jj> ^l^ijj^ — A 
S^So^U ^j<Ui5"<dj ^Lo-^ 
!^j*5iijijjJ J^i£ lSLjj 5 ^ jj ju5U -1 • 

•(XK^ 8 -^ (_S> Ujjj<5 jiJ<Lj.l^J J jij^ J*d jjjj' - 1 V 
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(J6) 

*Jjj*- *s\j *-»jj*j .jp*)*; c# jii'*JLi* *j *J jljIj^IjJj 

.(jSjJUU J)j*i *i*4 *j*«Ş4iJ> CÖ**J j(S*~JLL»u4 


Vu, 

(ÊTgg&r 

p, 


* f 









jju jjiuu 



in-HXXNKl 


1000 

i nmo 

JL*1’»S J-iS 

KNHM) 

..-i Ki' 


40000 

." Jl) 


.IXMHXKMXHI 
l_1 

.IO 

| j<* < ■ ■■ J-jhJI* 
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JjLS <U<U ijjşj 




</>l 
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JS J S <S<y.LoSji (jj(SLI jjZ jLoSjj b JLiT) Alternate Key 

. ^£j<yOjjj<y ^jsLub' ^JjŞjij jSb' iCöi j(S"«U ^S^LoS ji 

^j^jjjjuj cj n (_ jjJjSll_ujj, 5 ( A ii*iiitu iDjj—> iCjj) Animation 
. I i<Lui Lui j<Lui<J 8jlj<Uj)j> 

J <lS"j<u^-wojS" <l) <*Soj>> (^jJbb (jij<G j^-şajS) Analog computer 
• <uli (JJu6jj<U <l) jSjUuSLyjS <U'<uCj> 3S 
A Pro- Language ( J jLS<u_bj jojlj5cj J _S' (Jçj l( j<u) APL 
j ) ^ û V ^j LS"J L< jllj_u jJ <lS" u-ujjjju Ujaj ^SLu Laj grammi ng 
. ûjIj 4 *Ij Iverson Kenneth j<u*iJJ ^ 
jj <uS" <l_j_j<Uj---— oj-S'^rSç-alj-Sly. (j^jLS< j-°lj-^jjj) Appliction 
(jjjj<u)*3<LS j LS"<U_y'<Uu b’ <lSj<U ^lijJtjJjij jJ jlj<UULfcj (5"<U I _LU'<U»j b 

-j'/ 

<lS"<u<S"<u (uSLjjj) j ^jbjÇaj j<S<y) Arithmetic logic unit (ALO) 

. bai 9 jjjJj ^^Sbijj) j ,_gj(S3-j ^(S’öjlijS' <S lij<uj^_ojS <J 
. y “jSI l j-‘ «S jjj> j S ^Jjuj>jj bj£,s£j jJ ö jjj L^Scj Ajljb (Ajljb) Array 

.(jj-SöjjöjjJ ^^SDS jlSöjljjCj (ji*—J 

^PjjLjS^LS^uSjj J^LSj^ <u (jSöjlj<c_-ljb <uSjj) Arrow key 

jj jLSöj-j j boUjö < jjljS j L__ y C—Jöj j_<j j LoJ.a jj uS jjJöj j SujjUj 

• jjlj^ l$A j y. j y*?X j Sj\j> y. j Sj^ 

<*S jSLaljSjjj <LI<ujS ( jjSwjöj (jLj*) Artificial intelligence (AL) 

. ö j<u(SL j^ <3jj«a (_j-Uöj uSöj jjl jjöj j<uj^ojS <ulj<u (^jj jjjjjij <u 
American standard codefor in- (^jL_S<u_Lj jojljSLjjj__S ASCII 
(jj>Sj3b jj (SL_j<uo<u ^ijljj'Lu- (jpj-S) formation interchange 
<öjLoj <c-j < <U'(Sö j (_^jOjLoj (_Jöjjj <lS jblj JjS <J <S<UöjU_ju ((JjLylj 
. C*UJ b* jjuSI j S j LoUUö 


A 

UjJLûj Aj ( ^Jjj>)Ab3CUS 

.ÖjljJ^Lfeli I ^ ^LwwLwu> ^JJjIj JL-c jljAjfc 
êl 5" jjuJi^ L-ujj L-uIj jAj aj (Access 

. Û>j 

^£jLSöiA»l& aS” aJLSsuujU j^j (>4S1Ij^j cûu-uD^ ^SLuL^Access drm 

. jASo I ^ J ^j3u5\J aJ L-5\-«uuO j^-ujaJ 

<0 (jul^lJ^j CmJÖÛ (oLÇjSIjjccoj jojCb) Access method 
. Söi (_^jbi jSd-iöj j<Uu (_jj S^_yj Lylj 
ijj) j<LS<u^Sj<y<J <uS < oj<uj_ s _ r ajSjjj<uob j<uj (Jub Loj (bb) Ada 
j<Uj^__ojS (^^jjjiUo bj<U ju<S<U<U <U>S J<U <Sjj> . I i b Ojl_y jjb< jj_yb 
(J'öjljöj (jj<S_Mj<U- (^jlSojjjJ <l) <uLoj J<U Lfcöjj<U . (jj__böi I _U I ^ > <l) 

. öjljSLjyli (SLj<Lo<U (jjSj<y 

jjj S" (CPU) (_^_uojb (_£öjöj_Su) jSbj iSjjjij (oj^jjjSjS) Adder 
. oj<uSoj jS ojaSLj jljijC ^jöj Loj 

c_ooi jy ji^pSli (_j-yj.<*i <uS <L_S4jöjjj (jL_ju__yjjL <(_y) 0 jib) Address 

. Söi (jjbi jLLjSljy 

L (_Sc<jjC uS <uS<yojjj I_ y < — » jjj pwQbj<u jJ (jl juL__—_>jb)Address hus 

• Söi Jjbi jJöj 

jojojojSc! <l! <Lyoj jl^^uuuûj uSjj_u>u ( J SjL_b<y Address register 
j_S b Ojl_,„_„S jL> j<U<u) jJöj (_y L_C_yj L (_jj'LS (_j_ujSlj jy <uS I JLLyijj 
• jJ j>‘*-C> (jSCj j uSOj <U jS<Lyjbylj 

AL- rithmic Language (JLS<lLj jojljSojj-S (3jSJS) ALGOL 
N • -\ ^OV (_yS<ulLj S <S yo^j—jjjj' <uobj<y ^jjLoj jyo<S<y GOL 
I jjuJ'Jju < LjSjji < LjLo3<u < <u<JljS < LjLj<y <uSjL>_yli (jLLIj j<y*^<3 
< ijSöi j bj I JuL<U I Ju LS<U__ j Ij_fljjS J jS LS_j<Uo<U (_y (SöjjJjSSl Li Vj j 
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^ jjj ^ o^j^j^ ^ylS&jJöjU <d tjjjj jL*iU *& 

j ^jlulj LjaJ d£ djj 4-Lt-fciöi ^öjaJI-^jlÎ) Batch procGSsinQ 

ji i*!)L j &j4Juj--S&i j-^ I J-^JLjjj-^ jJ öjjjl J^jJ j4j jl—SftjljJ X.) 

* ® j >5 0 

.\j£aja£j> J jjLJlj ^u-JjSIj ^aJIj^j ^aSVj Baud 
^j-j^jj^j ^jIj-jl> ^jJ LsLtfL--J^ jj ciojöj^j (^jj (^ö^jj) Baud ratG 
. ^jöj^-oJij-o jAjV^J jLSöjIj-Uj 

^öj^JijSL^ib* jj aS* (j^Lolj-fjjj jAj (^jlSLJb) Benchmark 
jLS'aj t-^J-JJ ^ÖJÖj-^JL) 4jjjC jJ J^Jij-^JîjS' 
((j^jj^ jj^ ^LoaLj j<l*J i^Aîlj^ ^j^j) Binary 
j ji-j J jLSöjLoj jj^o^ ^jijS* (^jjjj^ jji )Binary coded 
jL ON ^ULo^j cS'^jj öj4jIjjS* jU OFF ^UL ^j jjL*> t jjjjL^^-Xj eSL» 

jJL*^ 

<uS" iSqsjJ (^öiöi 'jjibi) (BCD) Binary coded decimal 

. I jLL- » I ^ CLwu jlj> c-S^jûj Lj j^jfc 

jj cS'ajöjI — (^jjj^ jj^ ^jj— fpU) Binary conversion 

AjIjA>4J j ut*£L> 

i] iS Sij j j-L-u, ^LSö jL-oj (^ajI ji jLoj) Binary digit 
. jJi jtfiJ li (^Llji 

•j Sij jL j >i <^ ^jLJlj ^jiXij, jij^jyxj (û-j) Bit 
(<-^jj<ojLfc ^ijfijjjj ij jiSijLjj J$j&jjij) Bit parallel 
LLxJjLS" i] L>L> \£jij' lj ij (i-SLxjijIj iijji Jj) jlSiJLu C uC-S’ ji'LSjlfc 

. jç3 4i l J 

(I jS"ij ^jlji ij ^ijbjjj ij j(5"<cL-j Ji^ûjij) Bitserila 
^lJljj Jj iSijiSij\i(gjjj i] Cw<j) (Bits perinch) (BPI) 

. <U LS"ûjlj JlXj 
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^ijiu>\jjij ^jjjjjS 1 1j-w j jjJ J 'jSjjj i] ( JwjxujjL) Assemble 
J^uijij* ij' <LLoj j<iJ 3<^<d i-SLjjjL ( _ 5 JLS"<iJL) ji jS" jj ^^JLxl-j^u 
.i(objectcode) ÛjU^J 
^_^jL j jj ^gjj^o^ ^^m^oiujij Lj ^_^j(SLjL ji ^S" ^^woljSjjj Assembler 

•jXjsIj 

<u <lS" ^Lljli^S" j<l lur cLf ^jÇijj j-X-j ij (o(i"jL (J) Asynchronous 

• jr^! ^ j>j<COlj ^ijjj^L 

Ai ^iui^uJji <cl>aj (AT ^jLSLo-fji ,j<LCL3-<iu') AT Keyboard 
.ojl^S" Cwujji ojlBM (jL< jL— 0 jS" j^jVJ oj" <Lu<Lo5ji 

IB 

j<L_L_><u' j<u-w«d j_S"<u<L-o-J 1 ji (jjL (\) (4 J|j4_ç_lj ^li) Backslash 

. j£j*foijöjCj <Lj b' ^JLjtij'ijO jj <lS" j(S"<L*lji 

j<lw<l) iS iSij'i~*3js (ijiJljiS ojlji jijij' ^jiujSji) Bachspace key 
.»j<cjj<jfti jj> ^jj^ (jj<cSl j\S S .öIBM ^jiSiuS ji ^<c><c' 

jijjj ^g)\Simjjjlmjjlj i] iS öjöJ_<_ilj)j(j _/o - ujS (jlj '• —j) Backup 

• ÖjJjöjI j_SU<Lft jijjjjjijS 

jj j ijj—pSûu iS L L - J i jJ <oL_-j <l_S" (jjjIj<l> ^jjiS) Bad sector 
. CLLL L jLLCi' (jj LJI j 

^öjC-L <u jL5’<J<L : ijJ<LS’ <d SŞSii' ji*ji]iS <lS’<ljLo 4 * (iji"jL) Bar code 

( (j iSi>jJ < iSi] ijj] iS ^jjjm> j jjj Ö i < Öjljjl i JJ ' - .1 j I J iSsUj L (_^I li.Xi) 

. ö-Cjö. .j ^jSijScjjjji ( _ 5 jLjLj»j5’ < ^jSijijij> 

iS j<LlI j<l5LjI> öjj_> j<L (^jCL-wu jL ^^lL—o (_jj<l5Lj(>) Bar printer 

. j<L5öi oL> j<Lt(S" j<Uj<l! ^jjjj .j (jöjCC i) j (5"<l_ij Lyl j 

. jjJöi ^jjlji ^^SLoJjjj ^ (Söj Loj (_jöjjj <u (<lc.Ll < LxCj) Base 
öjj 4j <—<jL ^jujjjJ <Lo Lj ij (^jSLCjLoj ( l5-_Cj <^k)) Basic language 
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bj&Zj' j<uj__jsj5' ( _ r :l5'L>L> «L<u <l5 jiJoi <uljulj ju (J-iD Cable 
Lsj <i_S" jjjj-$a <c_ioj j<u (»jljLL Cache memory 

jdj <CLX>» J I i tJ\J»jJ (_£9 j9j&j 5LJ jJ 9 jIjJ5^ (JjLjIj IJ-*— " _i.jI j aJ t j>0i 

•tX^*9i (^jJj 0 *«JjXj ji jLL J 8jJ*Ji>j 

Computer-Aided design ( _ 5 jL_5'<l_Lj ^9jIj5Ljj_ 5' (iLi") CAD 
jj <l5" j£jjj$b$ <uUj5jjJ J<L ‘L5'<L9jI j ( J <Lij___aj5' (_£jft<U (jjjjl j<lL><l ) 

. JLLfc... j jL5'<L5'jj5 j5"L 9 j5L 9 j<ûLS'L i j <L j jj LL j (jjjjl l< u L > <u 

.(^j;j59ij9jU 

.uS'j.uLLji j<L (^jLjj-oj^LrjjLji) Calculation instructions 
.(jÇ-«>9j9i (jj(5j;<J (_£jlij5 

^LsL jj ^jLjX_oj (jjlijS' <l5" i_S'<u<uj9j<l5' j<ub (<u_<_<jL>) Calculator 

•u£->-^ 

(j> 9 j j ( .<ni4j t_ 59 j u^ <l ... .jjm 1 5(J tj jn <>. >jj (jjl_>) Capacitor 

• <vJ-^P’ j^jjj (^^yjb j L”oj<Gj__oj5' 
t_5Ml> uSLl5 <l 5" jL5"<Uk5ji (j<Li><u j<l»j<l) <l5'<u<loJjj Caps lock key 
. jjoi t_j L 9 jj<5" ( _j5'<l 9jXXj <u j(5‘<c_j jj_o<ub t^jj 
<l 5" 0j<L>j9i (_^jLjlj ^j^UjU-oL (cjjL5" ^^jij^jj^”(_jj_x_oL) Cardpunch 
• l5”oj jj5” j(5'<u_j<ujL 4jj 15” jUj^J (_^jLjIj 
jUwuaJ (_^jLjlj <l 5" ojoi (jjLylj ^JOjiuoL (jjj> OjL5") Card reader 
. 9ju<Xjjj>9j j(59jlj5” jj5” u j 15 

jj LIj ^jjjj$\j jj <L 9 j 9 -uj<uojL ^^SLjoj 9 jj> (i_u_j( 5) Casste tape 

.(^j_59ij9jxJ (_j5L)<5" 

<J LLjj> ((jjûl5 '^oj<lIj5L1j ^jjlS) (Cathode ray tube) (CRT) 
jj-5”u.i-j L Ijj < 5” jo.L_y u-oj L ^oj jJ <5u jj_> (»Ij j- i^jjm) CD-ROM 
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uSLui <l! <_5Ll<u (jL>j<5oj L5’<o' j< 5" tOjj ( _ 5 j(5’<cj<5J Boot sector 

. jjjjoil i jJ>j j5oj ^j (5LoLj<U jj j5” 

Bits per second ^JlLuUj ^ojlj5oj J _5' (Ij<u-5'j> <L c_j) (BPS) 
tjjUU-oL jj_fc<u jL5ojljJujj j5uj<u ^jIj_x_> j<ul j_Xj jj <u5'<u<u5<u 

( ^jL 5 ' 9 jlij_S' ( _ ? Ljj 5 , lj jj <u5 <u5'<u<uo_5ji (Break j<uLji) Break Key 
. j j_5 o ij 9 jjJ a5 j <L" j-ş-s-o j5 

j(5ojjj |_£-\jojj<u jj^ <uij9i <5" <5Ljl j-oL <u><uu ((_jjJojj<u (jjjj) Bridge 
. oj <u L5 u ^^5x3 ij I -L L_j jj 

<_Pjj <L" j_j'j5oi <uLlji> <LUoj j<u (j<5LjjjL (jisj) Buffer storage 

• jjLoi 9j<LojJ j jj<U ^l <U lijUoL jji jljjJ <J jjjjL 

. jLloi uSLolj5jjj jL (5<ul<u <u (J<J<l> t <J<yk) Bug 

3jjUJj-5 j jLLJjjL < jjLlj j9j<u—lj5 jj <l5 jSjjsjj (jojjj) Bus 

• ijjLoijojxJ 

oj< 5L j(5oj9jjj <l5 jjJoi AjL(5Uj j<u (jOjjj ,_£.L9 jj<u) Bus interface 

<u5(^j^uLoJj^ (jjjj tjji^j^jj" L <LSjjj_> ((_jJcû£ l ijjp') Bus network 
. 9jUjj_uAj9i (_^5ojU jJjOjjU ^iLj-JO Jj j(5uUj5 t_Uu5 I JjljL 
(^5Lj_—j (jiijSLoj J <5Ljj —> (jOjjj jjjJjjjjj Bus topology 
j<Cj__oj5” jji jj Ij5LL j<u> <J (jjLlj <l 5 IjSLjjj <J jl59j<Lij_«_^j5' 

■Û*î»lj 

. jjJoi OjL Iu5<u (_^lji <u (_jjUj ccj<Lfe j<ub <u (OjL) Byte 

€ 

) ^ V • (_^J L <l) <l5 9j <Lj j ~——__o j_5 (_^_u jjj <u Lj <u (_^5«jj Lj ( (_^*j (_^j L»j) C 
.1 jUfcli li J~j (j(^LL J (Dennis ritehie) (jLi j<u*5<L) 
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<o) l5o_$Vj i<L<ujoj ^IjljJ (ciLJiS’ i jlj-xJ ojoj) Click 

.^jLo 

Common business- ^Liuij (jojl/ojj-i (J j j j _S') COBOL 
t yLi'«jl J j J <Li* <L^_ i _u ) j J J<L-oUj<L ^iLjLoj .oriented language 

j ) \ û*\ ^LS'JLj <J <jLoj »<u . jjj_ioijOjcJ (_/_)i”jjj |jL*jLijjL 

.I^L m> 

jiji jmj j ^.i* lû/L L ^jj> (^ijoj ^jj *■ _/j_o) Color monitor 
jLL J <ii"<L<jj ^gjl Jj’LL- y ^j'<i__jj> Jjjli" ^»<L <ii" jjj*J ^CuL (_/ûjjj(i 

.Ijsj 

( _ s 5ojli'j<oj_- r oji'ji'L jgjjoj oc-uu-u <u ciLjLji (jLoji) Command 

. j^j<Lijjj<L (_jjJLjb 

^jLiuij (_^ojlj5Ljj_i <lj(jI Ij—ûû— w jûj ciLJLoi ^/—jj) Compact-disk 
. <L_ibJ- J (_/_-—> i i_> i <_/jj li < C D 
jj<u jj-u/L (_/ojLoj <J oj(>j<lj (^j-ol jijjj (Jjl jîŞjbj ( jl j-i j*j) Compile 

ciU_-olj_ijjJ <l_i Ljw-<L<U^) ,_£<U^)Lj<L (_jJij—i LAjL J j—Û_^>L (^jL-oj <L 


jûj (_^j( i<Loljijjj i jiLjLoj (^jLL-oli^Loj) Compiled ianguage 

•L ij^JtrşAj^ i£$J$ j^W l£ 3 J^ 

(_^j| ji i j .... i joj (jSj* 1 - 1 <| -i <L^><i_j(^SL l-oI jijjj (j-*i j 4 j) Compiler 

. <Ljjj_j<L <L |_Jjj-oL (_^Lj <L jjj<L C__L (_j5ioljijjJ 

j jijili lij_> <J (_^jLjlj (jjjLIjj <i iLjÇ-oL (j<Lj_<__oji) Computer 

. <L<Lb (_^jj—jji j jl jAj (_/ûuoiL (_^-ÛL-u>jOi j (_JjLjlj (_J0j<Ll-ii 

<LjL Cuii <i iLiJcjLJ (j<oj_u_u_-oji^JLL jIJ) Computer case 
. jl-Çji j<Lj__oj5' (_^Ji<L_jjjiJ<L 

jji ,joj<i-c_ -<lj ojicj (^j<Ljj__*_*--oj_5" ^jjûj Computer network 

(_^Ci<Ljlfc (_jûLjijOj (_/_)<i (_jC—<L<Lo jCj_u_-oji Jj<i> jL jûjj_u__oji 
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i3i 


-P' ijl-L'j csSLL-J <J j ojjj jLiu 

■ j$jJt>Sj6j 

<ij<oj_j_u-oji <J iccL<L ((j-LojL ^ojsjsjiJ) Central processor 

.(^>sj 9 j-ij4j IjOjJ ojdjiçJ 

(^jlojL ^ojojojicJ j<Li<u) (Central processing unit) CPU 
j (jjL_ju_oj j < jjtj <Jjj-Jji < ii >— L ojjj L^SsÇj <i ij <0"j-wwoji (_j-)j 

(Color grabhics adapter ^Jliij ^ojl/bjji (/I ^^) CGA 

• 3 jj-jS” (j^-oojjJ ^ (_^JL- L IBM (jL jLuo j5” i* j-uiuusl^i 1 (^^iûjji 

jLi<uc_-j <iij<*ij(> <l! iojj_> ( ^jj-ş-d'j (jj<ii-j(>) Chain printer 

. jjLi j<oc<iû>j<l (jjCj<u 

.^jjj^si o<luL (_/<lLc* jL <Cujj <l < (c-uj) Character 
jjaLL isj ioj<ij(> (^jJu-Liljli(jj<i_>(>) Character printer 

. I jo j l» L^o> jcilj i o jcilj i jjjij (> (^jl jji i" * (^j>oj (_gu-ujj L 

jj <oi<u<Li<u (^cJ i iOj<u_cijLi) (Character per inch) CPI 

i öjöjjio (_/<LöjIJl<L J— 1 <_ujj3 J <i-jjj> (^iöjCilji (jöjjj (jCil juj 

. jjjSL ^> <_5 c>lCj (^jljjjJ <l lioILcfe <J 
jj <u5'<l<u5'<l (L<u5j> i j<ccSljli)(Character per second) CPS 
jL (_gu«-jj Lo (jjjij L> <ioj liOjCuSlji jJ jiLI> (_jj|jÇ> (_^jj/ilIjûj 
. liLujj (j_^i j <J jiöjljjçj (_^-jc-l j5Ij (_jjljL> 
uCaj ^i» j -u-J-u- (_g —< u i> jJ jiuuL j ci-ji (_/Lj* 5 ((jûuuL < <uclji) Chip 
. öjjj’/ jLû> lijJ ji<UujjjiJ<L <Lj L (_jj Lc/Cj jj ji<Uuj jjisJ<L 
(j*5dj j-5 uu-uijjCSsJu (_^ic_o->jj jJuoji (jLSLjjL jL <jl öu) Circutit 

. jOi <_SsÛj (iOjJjuj) ciûiiuuJ juiu 

jli<Uu_Lj_ r ûiJ<L <uu>jj’ <i ioj< ujLs (jL<uo ^cc>< 0 ’) Circuit board 

. jjljjColi jrfj j<Uu<J 
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• JjlJêJ (juiSLj Li (JjLjjlj (_jSLL 

data base management sys-) -Cj ^jl J> O'jj-T (DBMS) 
(jLS"L1i ^&jj' jSjjijjjAj <uûc uuu-u_ u u ) (tem 

j<0>_w' (_^3 jjjû_j_S" j jULiJi’l j_Xj Cu—uii < <_ji_^uuj L jj J_5" ûjlj—<__w<U îj jS\Zj' 

.CJSjXaj jlTL-li 

<Li"^jJljlij-5" jjJ c.wLi (jliijljjL^j ^6 jaJ|j5oJ) Data processing 

. (jdJ (js jjj Jj j 15"(j IJ j Jjj jJ j Jji j^w_0j5" 

J jjl_Jlj ( _ r J__-l J _i'lj <u (jlisjl jJ-Jj _<jI j_5lj) Data transfer 

. 'j J J S - 4^ji __jS\X_ujj__u j_' Sj4^UÛ_uJj-uo 

IjjJ <l5" <_S"j__jIjJ<-> (jL5#jljjiij ^xx-uJjilj jijjj) Data transfer rate 
j_‘ (^jjj ^j j j jI jilj (_£j(_<jIj (^jjlljj»j j1 Jj_L ijj<o . ^SL j L x. j jL i_5"<u<ljL 
.^j5"«j jsj^j Ij<5"j> <l! C^j (j<5"<u 

<u <5" jlS"<u_Sjj ^<c j><u' j<l<j<l! <l5"<u<u_5jj (ijjjjju j<u5jj) Delete key 
.ijdjjuuiJ jij> u^L (jj<Uû5"ljLS” <U<u5jJ jJj (^^XjjSli 
^jjj-uL (jsj_x_ju <u <lS"( jj<ujuu^j5 "^/LlgjL sjj><u (jio ju) Desktop 

j jj5j L <lS" J_5öjJjj_u_u_oj_S" (jjjCCyj—a L&SjjJJb j jj -S i I i J__X_J jUujJ 

.jjijSsi (>si jLi <u < j(5"<CjjC 

^jj ( _ s Jl5"ijÇ-oL jj <u i _ i c_C5 > <_/<u.ijlj (jlj-oL < j_usjj_S", jû-oL) Deveice 

. j/ij <5"sj<0j_wwûj5" 

<jj>si jjjjuu-o/ lS"sj <l5" jjj ( _/_ i Jl5’<uo ^/jjX-oL Difference engine 
^(5"<ulL-u ^LjS" <J 0 -jL jjJjL> ^jL<u ^LjjAj ( _/ûJl/_ i j‘liiLo j<u/<J 

.Ij^li b ) AY • 

^^jij^^jj j jL-oj <u (j-UijjAj (J L i n < m <i >—*i t^^jsjL-oj ) Digital 

.(jji/ii ijL>j 

<ujjj5>Ju /jji«L #jj> ((^jjsjLoj (jj<uju_*j»j5j Digital computer 
. j_uLjii j Jjj_uu_oj5" (jJ L Jj L-^_J^> (j4jjjj 45" 


• jlSjj ,jjl j_oL <LOj<U j jl j-oL <UÛ><Uu ( _ s jLS"sjL>j<Uu <J jLS’ij <UJ___uj5" 

4j j_S" aSuLj3 4_1 Jwûj-S" ((jjC j —u—u-oj5" ^ol j5jjj) Computer program 
(/sjjljj^" (^_U L<i5Û.û><u jj j sjljjli (jj<Gj_u_*>sj_S" t yL5"<uLoj <u) l5u5"<u 

.(j>Si SjJjJj I ij 4j j_w_4jS" 4J , (_^j 4-j L 

c-uLf <l! uS"<u<J<uoj5" ((jjJUj-uuuoj-S" ( ^o<uCuu_ i _uu) Computer system 

.(_^JLSijl j_oL 4ju>4_uu j <_^jj 4ij-u_—ojS" (jjlijS" (jjLSLC^J 

jl j— Xj <u! (jJus jj<u (_ s jLx_/Lxj jj <u5" 45 Uj__x _oL ! jj .- j 5") Console 

. jjj-5sijijxJ (_/J<i5" j<uj_-_oj5" j j<l*xjsj L5"<u 
(_Pjj_xJj5" <uS" Ii j jjj_u__oj_S" <J <l5'<u<lS"<u (3jjiLj5" j<l5"4j) Control unit 

. 4jjj-uu<U <U (jj4jj-_uj5" (_^J (5"<Luu4j C uC5 

<LjL 4J4—oj—S" j<u ((_jj4— sJU jL (_^j<L}Lj (^j-Lsj) Core storage 
I Jj LSij4jj__u___0j-S" (^^-oijji (j<L>ij <J jJij i-Sij <lS" jX-Iii <U L-w-uuw C L-C-j-o 

.1 j/sijijxJ jLSL)45" 

(/LxJcJL" 3<u5<l! <lS" jL5"<uo5ji (j<Li>4i‘ j<Uuu<J <uS" <lS"<u<uo.Sjj Control key 

• i^j/sijSjxJ (/LlxS" (^‘^ujL (_/jjLS" ^I JuoL^<u jj aSLo 
j4__u4J 4_S" 4_u_uj4__*j L (_/"<u L-o-Xjs (j^L" (_^j Lo—j j < js_u jjj_—u) Corsor 
(jjjj—ûu j sj<cûjjj5si j (jjsjJ^jk <_S"4 j4_C_i5'^! L u-SÛx 3 xfc <_Ssj li4_LLuu 
. LS"si jjLi <_^jj 4-51 j LS" (_^jI _u lui y 

B 

j4^j(> <J <lSLjjj>. (sjjj<u 43 j5 sjÇJL ^j4^j(>) Daisy wheel printer 
(jsi (^ij^L L> jj L_j4j‘ j (j_>si sjjj4j <U)j—S <_Ssj (j<U_S"4jL> (jij<u <U_S" 

.(^jjuSsijSjxJ (_/J<5" 

j<Luu<J (jsj<ûljSLxJ <lS" <uS"<u i jjL i Jlj (jLSLLtL5" <Uu_ijLuJlj , jLSsjljJCj) Data 
jIj_u_uu4j s j LL_' (_/xJuL 4_j4_^jS" 4 j (jL5*4 uJLS" 4-ujjL-ujIj j4S_u) Database 
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ji luiJ (j5<u<u Sji LI<Loj5 ijj uSOj cs Jl5’<u5ji) Editing keys 
. (“gjuSiijijL (_j5_)5 Jjêi (_^Jij55jj jJ 5 ( jl5'<La5ji 
.(j<ût-5uj i_SuLli ^jSsi IjjjL 5 l5uJjU Editor 
<J IBM ^LJL-ojS' j<u*SL <L” <u_<5Lil ^S ( _ 5 5Ljjl5' (,_£<u lc y> lc? J) EGA 
. Ij^JLu/jji oj) ^ A L L 

JJlj <l5" <L"<u<i__usj<L' (^jji^LL (jSL*) Electron gun 

.j4jJ>wuuOj5* (_gjJ_uujjuO J jjjj^L^j (_gJuuuLu< (jjjiS’ <_Sûj < ^juj j jAjSj 

.sj<Cjjjj5oi Ji* ^^jL j5"_jj j5Lyj (jLi* aS" <i5'<u<u5ji End key 
) V • • <J ljj<J <lS* »<lS<u (^<l>oj ^j<Uj_ i ^_oj5' jyxuSL (i_S'l_J<u) ENIAC 
•jl*U^u> 9 j LL<L jijj 

jj jjj5Lj ^jLûlj 5 <5'<u«u5ji (Enter ^<u5ji) Enter kye 

. j>oj öjjjAj j> (5"<u Ljj ^ju5jj (jujjSI j aj < I5si (_^jL>j jjjj^w_oj5 
^j<u<jL j ^jjjli jUujL ^uoLj<u (^j-5sj <uS" jjûj L <5Ljj_j>- Eprom 


.oIjujjj j<uj^ojS' c y5ojlj J 5 L <5 <_S'<u<L<u <lL<l> j<u (LI<u) Error 
Xerox jL jL_ oj5 j^j*SL j5 uu—juLjj^js ^5u^jj (ljll j ll) Ethernet 
( _ 5 J(5 sjj< 5 0j<Uj* r oj5 jOj<LI_<j<U 6 j<5Lj JLjjAjAa ij j N *V V"V (j^Lu L 
.sjljjuolj PaloAtto joj<LLLjS>L jjûojL: 
UuIjOJ <lS U j jjJû5J<U (^SLyjLS ( jljJuJûj4j ^jjjLS) Expansion Card 

.J<uj—(_ojS (_j5<Uj Uljj' (jj<Ui <ÛJJ> (jji 

(_^5öjUuu (_^cjli jjuL <lS 5LuJi5 (jljijsjjj (_^uJj 5) Expansion Slot 
.jjss jijL JJ<& jljutj<u (_jj5 jj <5 <ul j j<u'j,w_oj5 

»jLIlj 5 (j(5jj L L 5 <5uuji>o (^jL. ^Jj^) External Modem 

. ijUjjjuuuAji j j^jj_w_oj5 (_^JLj_u ^5jii 4j 
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L j<uj_u^uoj5 (_^jlûll> (ji-j<LJOulj (_ r Jj_jj<5l jljJjjh) Direct access 

u5_u«jj (j (jjij L û<UjL (_^5jJujj-uu <U j>jJjJuulj j_^i j<U> D JUj j ijJjjjji 
• ^jLûlj (^JjSlJ jU ij<ûJûLi>ljJUjl> (_jJuu<U<Lo <U 

(jij j ju ij (_^5i_Juu(j jL |» j<lû j (_^5__ûJ_jjL (_^5jjjûjL aj (u5_uujj) Disk 
( J jj_r-JSL,U <Jj<l5jjL 5 ^j_fc <U j (jjl^Ljj.L j__J'Li.j_o <U <uS ^jjjj-Sii 

j^UjL ,_£jLjlj 

(jjLylj (jj5ii ijij<u jjjiu <u5 <5LjjuoL (u5_uujj jjUuSL) Disk drive 

.(jjSj 4 J <_jL jL iS^-i LLujj j<uL 

(uSLujj <jj<u5- j<lS<u ^yxC-uu^uu) (disk operating system) (DOS) 
jj uSLuji L j<uj_u_j_oj5 (_ji_uu > j5<u <jj'5 <5 oj<l>j5<u ^^SL-qul— — 

<u (jJ<lj__u_j (jJJuu L jLu (j5j<u j (jjlj5ijlj jjLûlj j<uj_uu_oj5 Jjtj 

j<uj^__oj5 (jijl-ûLuu ,_£j4>ji.i (jjL^lj ijjs^L (jjjjyj^ <<luuLu) Display 
.iCRT (jjj> L (jjjj <u 5 

j jii 5(^jjjuJ ^5<u L <5Ll<u (jiJûLLû ,_£<LD Display screen 

. jjjJiJûLuuj jJu-uL jjLylj 

j<5j(>J <5Ljj> ((_PL> 3L> <_#—</L> ^j<5j(>) Dot-matrix printer 
<LJjj < LSij <_jL> j<u_cLS j<l_uuL ^j<li_5IjLS,_ gsj-i—j <u (_gjl_Jlj <u5 
.(jjJ uSLj j<Lc5j<UuL Jjj (_p(> (^J^j'SLLj <U j5ij<u5l j5j 
(_^:jû(5û<UuJ<^ jj <L5<LI<5<U (IjSL->uJJ L j5LIL> ^gijjj) Dotperinch 
jl j5jL> jL jljjûLûJuû (_jû5DL> (jsjjj 5 j<l 5LL> jL <LuL (_jûljûLu_J 
. 5 sj ^gjLj Ij uSL>uJJ j<us L 

^gj5ij <u5uSLuujjD <5Ljj_j> (.ujSjjj (^SLujj) Double-sided disk 
.^^SLIj ^jLûlj (j*S jjjjA* j<uuL 

5LjI _> <)_Sj> jjj j<u> <)_ S (jjsjJ 5Ljj_> Dynamic memory 

. SjUJjujjjJSJ (j5uyj LiIj 
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.oLSjlfe <u 

^jj J <i5 ij<G J _^ji' ( ^So£jLi ijj> (jj<o jj«jbj FullSised Tower 

• ^jJiili ,_£jij j<Lui<iJ jOi 

F1 (5<i_o_Sj j (jjJL<i^ç><o jli^ r 5' ( _ ? ;LS'<u 1 J , ji) Function Key 

jLjjj_ui jL5<u^>Uj<u L# j'<i_ub‘ (_jjLS"j_i <i_S" jl_S"<i_«_Sjj j <j F12 

•u£j*^ 4i .-> 4 j^ 

© 

S" J <u-5 uS<ol5jii (<_£jLj ^jj'jjj >iijL ijL^jii) Game Port 
jL5(o ^ûLoL j <u<L" ^jSLuiij Ij L5"<l____><ö 
< u(ij_fjij J-jO .ijLjJ^ij) Grabageln-GarbageOut 

5" <u c_jIjL (jjLJlj (^jjlj <*-j ^jIj iGIGO ^LSijljSbjj-S" 

• ji>j o-jIjL (_yj>L5"L 

.^jjj^ij ClL ijLL <_5 "<l <l (clLL^J') Gigabayte 

Lal 

a) a5" j—5L-‘*;L (^5"^j^jjL (jl j^jL (_^îjij<i5j5" <ijij^^j5" ij_j) Half Adder 
.(jj-SijjîjxJ (_ 5 5L<i5' jL5 "<lI j^ ijLj (_£ij<ûjjSjS" jj I jjL5ij<ijj__jij5" 
•u^jji J ijjLJlj Lj<J <5" <lS"<i uijCL (oL5"jLL j<o^jji) Half Duplex 
.^jjjj5"iilj o LSj L L ( _ 5 5"<iJijjC<ij 

j(5"<i5L)<ij j j(5ijljjo <,jjLjlj L DLuj5" ((_^jL> (j^5<-<jjj) Hard Gopy 
. jjj5"ti jLjj .Jûk .. jL |jLi < j<Lc-L5" j<lj<l! <5" 
jljjJ Ouiij jj jdjAj j (_j^jj_3 t yL5'<0<L <ij (jlj-oL <o><ljj) Hardware 

.(^jjjSii jjii 
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jj îjljScojji <OjjCi <J <JLjIj tj*^j (^jSLLj jj<Lu(i) Fiber Optics 

. jjşS i -j i jji (_^_)<«5" jL5"îjjLj<ij îjjj jjLjlj (_^cc<ilj5lj ( _jjL5'<i5_Lfc 

ijjij <J lSoCkl jL<jl jC-ji<l ijjSLj jj<c_5ljLS" jjJj<i> <u (cLi) Field 

■j£»a 

oa_jL ^jSo^LoL jj <lS" jIj-*_<j aj îjjSLj (_j$cjjj-Sj ij5" aj (JjL) File 

• j(P 4i (5j P. i 

^j_S"L <c5" îj<lCj (^jSL-ji j<LLi (^jL (jj_S<o ^jSL-ji) Fixed Disk 

•(XPP^j 4 -? j*3LU 

jjL...Jj (_^jij_51i jj <l5 oL_ j j L <iojj> (*jjj (_g5.i<«jj) Floppy Disk 
j jjj_5ij (_^_<«- Ci ’Lx-j—o <u jj’ l5L_ji »<L .(^j_<_5ijjij_c) c5 5D<l5 c—«jj—c 
.^j5iiL j<cuJ jLjjLçlj 

^jC (^5L«jj <l5 l5LjÇ_-oL (^jL (^5L«jj Floppy Disk Drive 

< ij<L5<i5L«jJ j<Lui <Cjj>ii jjLLlj ijij<L jjfc <*J J ijjjj5 j(5Lj> ljjj<iJ 
. jj—Si jjij & <5L« j i <d jL 

. jjj’j5ii jjLçlj jijjCi j |*>Cj j ijj>jIj> <l (jjJ<uijj>jlj>) Format 
(_^jLj5 L Charles IVIoore 5 c—« jj^<L j<u (_^5oLj < (cjjj-s) Forth 

. LjjjJ i Ijj5<lo<0 

<5 ijj<u c—iL (_^-ujjJ<loLj<u (_jLj ju<i5<u (jjCjjj-î (jjloj) FORTRAN 

(_^5_)<l5 (_^5Lj ULo j jj L5 j_jj (_^j (_5<l«,jj_î c5jc> jij Cij5J <l> jj j Lj 

. jDii jli<Jj> (^(Sji-^uj^uu, <Ujj <J ^tSja* <u (|«jji) Freme 
|jJtS»j<oj_<«j>jS <J <5 <cujjjjj (j5<u<JjL (jlj<c’ jijij<u5j5) Full Adder 
. ij<0‘5ii j5 ij<iSLj j 5<Ujji jji ijLj 
j<l—< i<J jjLLlj liij<L <u5 <L5<uijÇ_j (o(_5jL j<uV jji) Full Duplex 
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j<L (uL-j ( ^Li'«uL-o r J) Input/outputlnstruction 

jj_S jJ j*-...— > _ o j çjL — _ > ji- ^j LSijC—«L jlj ^ 1 ^jJfijj^j oS j<*JLLaj_3 
. (J\Jjij<La8jl J ,j.JijL (jijijijSoJ 

(jSojL-oj J <lS jç3ij »Jojlj J _S'j<L*><b (jIjl^j jL-a^-i) Instruction 

<6L-jj ^jçSj ^4~iJjijjij (IDE) Integrated Device Electonics 

j jJ L5'j5L_jj j^j ; 5 j j jj ^jjj-j-^Jjj ^ Ijj - j 5* ^jLSL-JjAj LjaJ j_S" 

• ,_jJ ‘Lu. L* IS” <L ^gJ—u J jLL 

jjJ jL^L-jjjJfiijjjLj ilijl^—«L j_j_>j jJ (j jJL jjjL i Jjfijjjj) Interface 

jj J<Lfc jS'L < »j<LJLui<U»i j<Cij s _<ijS' 4 j jljj>L <CL><Lui ( jJLS'<Lu<U <lS" j<LLûi<L 
. (jL j .. « i > fijj (JjLylj . .——— IjS'lj 

jji. jL<l! <lS" <fS 4 -«Jij-o (^ji-jL ^^oJij-o) Internal Modem 

.^jj>0j jl-LJijO (_jjS<LuXj<S “*3 lScSaj <l) j <lI j 

JJ 

<lS" <LJ-_jk-j' (jjLJlj ^jSojjoL (<u<S ^<Lj-j»i < jLSj_< ^^SLuoi) Joystick 

.(^jjjS’oijOjjJ ^jSsJaS" i_^J'C'j~--ajS' ,j<U<S jj jjjjj 



. j£loi j(S"<LoSji (j<LL><c t y(S'<L>iji <l! »(Sj<u <l (<L>Jji) Kye 
<4S" <l-w_>_ j’ (jjLjlj lSj-*^^ jTjUsSijOu ((j(S"<LoSjj (j<c><L) Keyboard 
.ojOjAjj-.jjijS' jL <Cj j>oi oj»j<L (jlSOj <l! (jjLLlj 

.Kbyte jL KKB _SejljSoj J _S' <l_l_u <o (CuLjL-S') Kilobayte 

.cjL > • rs <SojjL*> 
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<J ^jC—_>jo^ (jjLşlj j (jUjjjkcj' (jjLşlj LS'j-o <u (- 4 *) Head 

jû<l> j (-> lSLjJ <—S' (jjjjSo* j LSj CC— a LS' (jj-jSj jL j L5'<SL——o ^j-xS— 1 

• Ljj>u (jjolj 

. <l_JL ji jO (j<S”<L < HZ ^jSijljSojjS" <c_> <l (jj’ jjfc) Hertz 

.lS"^ JL.Cj ^jAjj^-ojS" ( c5 j<lILo<ll ^j<Lj_ r ojS) Home Computer 
. j<SL jj_>jJ —> tS'o JL<lj (jjS'oj 

|jûLS'<uSji <li><l' ^jl j<l <J <S <S<l<loSjj (Home (j<LoS jj) HomeKey 

.ijCÇjljSii (jriLS"jk j<S (.^.LOj 

^jûijL (jj<Oj___ojS <l (, 3 ;jj><lL> ^j<Oj_-__ojS) Host Computer 
• ^jjjSii (_j<LjL (_^<LC__j 

ij<Soj <S* aSojjj j -<—_ojS (dSij jji (jj <L j ___«jS) Hybrid Computer 
.(jj<Li ^LU^ui j (jSj!L<L ^ S<Lu-J<LC<Lj L' 

n 

<LÇjiij <lS (3<lIjIj.ll j<l ((jUu>jij/ (jUukçj') (input/output) O/l 

jjj C_jîJ 4j ijd-ScJ jj>L ^S (jO— jL-jIj j4j <(jj-!ii Ö—JOL jOj__ojS 

.jx3ii (ji_u>jii 

^jjijSSl> jj 4—S'(jOilj^-S-iL> jo ((_ 44 jij (jj4-S-iL>) Impact Printer 
. jjSiijij cSJ<S Ojij <J j4-cSj<L_<J (jjLulj 
.^jjjSii jSijljjScJ îjIjJCj <l (,jjlLlj) Information 
ijjj—c (3 j<l5\jL> <J jSojj— > ( j-jjj->_ ^ -*• (jj<Su(>) Ink- JetPrnter 

jLS^ujLLlj (^jljj'ii j_-__> (3 j(_J<Lj <J jjjSjij (SJ<lS <L <lS (_jJ<Ljij 
. (SL *_>(> LS>JijjlSjij 

^<lc_><l (jlSjj <l! <lS <lS<l_— j L_jI j (j<l_j <lc ___> <(jLuuiuJO) Input 

ij<Ll jSoJ jj <lS SLuji j<l_j<l! jl j_S jj<L> (^SoJjLS jL ij<JLS j _ Sji 
.j4jj__ojS jLu <LJj>ij 
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J Oj<Cj_l—<LOi bjt&Zj' li c5w«Gj«U ^SLsjJU>jl j> 4_) <U$" jij\jAjj-;--jOjS 
bji&Zj' <_£Ju0jj4j (^jljj'oi 

y. iJjjj ^ ^ 1 ^j^jji cs^ 1 —0 (j-^jP) LOGO 

6^6 N ^*\A L—..U ^ ^ Ks\jSj ^ t jjVI JwwO J^j (jLow êL«û Ljj 4j 

. 6jlj-wLftl i 

^ö^jj bjJ 4 -^ j) Low Radiation 

. ^j^ 4j I5*öi dj 4j I 

4j o ji u5\_w aJjJj jj' ( jj—Jjjo i^jj^u/) Machine Cycle 

. jlJei <LLj5"<Uo Jjjj^ <j40i (jl^jli <CLuiOJ jl j> 

c~L_f <l5" <*—ojj c—U c5 5oJ'- 0 j (jÇ_-«U ^JLoj) Machine Languge 

4—5" 45LjLoj Lj4j J Ojjj'L^SCj Sj<l5"<U j j J L- m 4 J j4j ^J L5"4_-jj L-Jlj 

. 15'sJu-Xj j4jj£^oj5” 

<l 5" joJt_j<LojL ^çoj <J <t5Ljj> (^^-jlitj-o (^Lujj) Magnetic Disk 
• (3j^L j Ljj ^jjju J Lc. JJ» ^Jl> ^jsjjju ij' jij ji—ui] ^şJj Lslj 
45 " jjJoj 4j|j4jj^-<-oj5" jij (jj4-o jj4j J -..._aj5") Mainfr3iiiG Computer 
t yL5'oj4jj t ^-oj5' C-L5 4 J 0j4jIj5L) ^jjUljj 1 L—j L < jJ> J—< U 4 J 
. (jj4j J4jj^j5" jijjMU <J Ly4j' < 0 > jjj 4 —i 4 J 45nj J 

(j^sj4—< (j<Li>4j' j<l—<J <l5" <L 4 Çoj jjj (^oj^l— (_j4»j) Main Memory 

j5L_l> (jj<J (jsoi lib'ejL—<J ej4jl-t5LJ jj (jjLjlj j ^jj>ei j4jj_<-*—»j5" 

■lH 

(jjbj5" <J <l5" jjj < _ s SLJl5‘<iuojjX5(J4J (jSoj4jj*—ojS" (|»45 "<l i_5jL) Mark 1 

j Lj L_oj5" j 4j 4 J jljS" (jjjj4-J*545 il jjL (j (5— <j!j j4jj' 4 J I -L L54. . _ . _...: 

.1 j5L-jjj ojolBM 
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CjojÇj (j45"<L < KHZ ^Lejl jiojji" <c_-j 4j (j_jjjfc j_L_5") Kilohertz 
4 J (jljjj—< ) (Ja5_wu< ) * * * (j j_JjCfe ) * * * (^ 45 * 4 ) 4^JjJ Lto 45" 4_—) 15jj 

•'*<* 

IL 

j L JjLi jd^dJ clSojU jL Labol 

ci^JLö^ aj (LSI)Large Scale Integration 

I ^mm^JjmmS^mJ jjj öJ I ^ 9 ^5^ ^jJLÎ d ^ ^ 1 ^ ^ ^ ^ L 1 4jj Lj J^J ( bjbjjj 

•OjI/jKO K 

Aj ^£j Lulj ^L—S" j&S\m>' l> aJ ^^ jj3 ^ ^ j ö jj>L>) Laser Printer 

0 jOjjj (_^54—j'4j| Jj4> j (_j 4 Uljj" 4 j j ^jjl jX> 

. jj>oj »<l345 <_5oj <t5" 45bjCo(j ojj> ((jLlJ (_j— jjCj) Light Pen 
j - 4 j jJj (jj L— —J I j 4_5 450j<l5j l> Ojj_> (jjji jj4^jl>) Line Printer 

. (Sei <_>l> 

t y(_5"ojlj5Ljj_5" 4j_j 4 j (IjlS4)j-> <J ^ojjj) Lines Per Minute 

(_j l _5ojl_5v. L jGi lS 8 55j “*L" 0j<L5y_l> (_jjlj_l> jjOj—li (j4_5<L < LPM 

. 15"0- j!____> C—Oi ij"i£J> 

ojj— > ((_gjL j (_<)( .:.-...j-5"(j4_CLb) (LCD)Liquid Crystal Display 

(j4)jij4_5 ji"b‘ 0j4—JJ-— j(j 4Cjj->ei J— (_/<L 0 iL lij<J <l5 iSij'i-uj Lu 
. j4^J C—j jji (^jjiJ^L 

(_j_>oj ji—jjjJ' OjOjOJ (^^j^-JIjLj ^jj-JOj <*J <_54 j 4_—Ljj4j _jlj__5lj LOSd 

•(_j5oj4— 

(_jjej jCJ jj i_5<l4_oU j4j (_J-C_uilj-51 j (jjfc <clxjoj 4-5 LoloI jSjjj Loader 

.(^5oj4- 

j<J c5L _ Î4_> ((_jJ"4jI _«-jj<uo (jjjj') (LAN)Local Area Network 
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• Cu<j<U<La (^Klfe (j(^Jj 

<lS” aj4jj-u_-ajS' j- jI-ijL " - « ' ,jjLJj (^^jjc-a L (a-LLL) Monitor 

. jJjj-uJi.S jLS”»jlJ>ji>i J jljSOJ (^jLjlj 8 JiJ<U (_£jfe4j 

<_5Lij l5L 4j jli'<ujj <L jjjj-yj-ö jJ <«SLjj> (l5jsj 4 - 2 L) Monochromo 

. lisjjLLJ 

( _ 5 jL5’<lL<u <l5” <lS”<u<li><g' (<GG>4 j' LL ^<li>< 0 ') Mother Board 

. Öj4-<jj-<-< j4jaS öjöj4j j4j 'j-<-<-öj5* 

<-5ij |_£<l5<uu*j<j <lS" < LLi -<<>jj' (jjLJlj (^SLji-oL ((jjjLa <lSLj<lj») Mouse 

. jJjS”i-Lj>4-< l> j4j j4j j-w<-ajS' (^j (S4j Lo_j (_£4jjjj J ^j>ij cS-«<a 

(^3Luu<l! <Li" j4->j<lS' ij ^a<J 4SOjj> (jjjji (_j-“ (♦■*■’) DOS-MS 
. ijijlj L 4jjj U ij<C<Jj*jj_^SL La (_£ Lj L-ajS" j4j*^4j iji ) ^ A * 

jj-U 4 > oLSjlfc <lS" jj-lij 4jlj4jj_<_*^jS' j4j (<ljl—4j<lj» jJ4>) Multiuser 

. j4^j j^uu<iJ ^jj^J jjljj'ij (JW4S' 

M 

j <l 5J> ^jLJL-û cfaj J<uf<iJ aSojjU ( jJU) Nano Second 

. ^JuÖj jJL» 

j jlj-'®L» L5 öjI>j^—mi dL^*- > (jjj) Network 

. I -jOj-^djS’' jJ 4> (j L jj,ö 0 1^ j IL 
öj^cj^Lyg^jöi jjj ^j a5* a^jjI j-°L * Ijjl^Lwu^jL» jj 4 ^ öjjj J (£>) Node 

.^Ojj4.cli ^-Uöjj^j jjj ^4^-0 ^jISöjJLoL ^jljjöi j 

4_f jOIj^jU j4J (^^ujöj ö^jjl-c ^L) Non -Impact Printer 

j^^> ^J^J.I> cS^öj j^5öi L-Jl> j4-d-^ j^^j^J 4jjöj ^IjcJ ^jJ4j ^jL^jIj 

• • • J lSjl^ J Lrtoi 

^aj.uljjS' <u <lS" jjij <J 4 Sojj> ( j <lS'<l:Ij ^ij) Nonvoatile Memory 
...j EPROM < ROM lSîj < ij4-jj—L J 4 -— 4 J j4S”4-_jL uI j (jajlS” 
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j.Lfc 4 l_S' j 4 ^jL> <d <LSLjj_^»- (^j—jj'l_a jj 4 ^jL>-) Matrix Printer 

^J (> j LL L J 6J I ^S J L>J 4j 4 J (J(>4j Ju4j4-w«< > 4j j _ g _ < -..<1 4j <_SLjj 4jjSl j LS" 

.(S'ii 

.i^l^S*Cuu-jj.a i^i) ^A) ^^JLjjJ 4 S” <Lw<SLw3ljS^^C jjLS” ijj> MDA 
L jj_<La <_S"<u MB L jLS'ijl jSojj-S' 4 _l_<j <u (CuLIXw-a) Megabyte 

.<Cj L > .iAûVl 

^<uijL» j 4 j (jjtj 4 j jOL^I^cccjii ( _ s jLS') Memory Access Time 
. (Siilj jJij <J bli jrU»4S'<U 4 j Cwjii jS"L' ( jjulS'ii ijjji 4S" 

^^jL_S*4 __Sj 4-» 4.) < So SLj (jjij (jj 4 j{jjj 4 j) Memory Management 

<CJ_ r >j <_S'<Uijljj ^ <U jJij 4j’lj . 4-Jij jj<L>j< lS i j ^-a J - .' - u -u .— jj<Uijjj<U 
. 4 j»Lj4j ^LS” <Cjjw-<_' I jL'ij4wu4j jj j)6jjjij jL ij<UaLj4j jL 

j 4 j (j 4 jj_w^-aj_S'jjSLL-a < <uLijj jj<u'j__ : _aj--S') Microcomputer 

jj_^»4Jk <J ij<L_>j! jijL<uj j ^LIjJ' CwjL <l) 4_S" j-lJiJ ij4jj < < aj_S* 

. ijjjlj> 4 J 4 SL J . çj(Sij4jj-wwojS” 

CPU l 54S'<u (jj-«_jjjjjjSLLa <<_ruijj jîjij< lJ jS<cJ) Microprocessor 
j QjjljjS' j4_S”4j ijjj' L^SOj jl<u jji 4 J <lS" < I JûLSHjijj ij<U'j___ajS' <ij 

• • -J <-Sujj) J Cjkrj^J 

aJ ^Jöö (l5jj>j Mini Oomputer 

J j jLTaJj^o öj^-^'^U aJlTU ij4_C-<jijj j ^jl j_ 1 _> Cu<jL 

•V‘I_rt> lS j^j*^ 4 ^" 

( _gŞ'<ui j j— 4j 4-S* ij4jj-wu-ajS'»jj> (OjjS” (_^jijL) Mini Tower 
.ijCjjS" <jjji jjijL (jXjli 4 J J ^jJiili (^jjl- 
(_^jlj X > jjijCuJ jj 4_S*4j 4—S*4j ( I-L-S*4j 4_Sj> 4 ) j L-Oj _2 jj_uLo <_S4j ) MIPS 

. ij4j| jScJ 

jjj jlIj-Çj 4 J (_jjL_Jlj (^cc-uJj-Jlj jj 4—S” 4SOj_x—aL (|^jjj_a) MODEM 

j (^SjJLL (_gjLjlj 4j’LSii (ji^jLoj (-£jLjlj C-j—° <C 02 jLSo lij4jj__ojS" 
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IP 

j jjljS" siLalj I jlLlxj jJ j^LoUjJu jjj j^jji t (_j«c-wu«o) Psckags 
. j U j5" (LuiJj sJJsjJj Lj<*J <U|j<J jj j5j8j >-SD<5" jJ 

,jjjj <u <l 5" jl5"<Lj_5jj ^<CLi-<G‘ j<l_<J <lS"<l<l«_ 5jj Page Down Key 

.jjSoijOjl) ^^SDaS Sj<LLXj jj Sj<L*J (_JSj<lID<U b jj (jD<CL_W J U’ 

sjLi^ ^jLjIj lS" j<UL l> D 4Sjjj> (^j6jAj*if ^j<ULL>) Page Printer 

. (Ssi ol> Sj<L*J <L 

^<Ljjj <l_S" (jl_S"<L_«_Jji ^<L_x_j>-<Lj' j<l_jD <l_^<lj<l_«_Sjj Page Up Key 

.(jL*4 (jjlSD Sjlji (_£6 j^jV (jSjjjljJ^JS jj (j>u__j) j IS"<»_U 

N ‘N'W-VN ^ISDLj D D'^__jjjJ^Uj^ c5 SLj-Lj (J(SDjU) Pascal 
.sjljS"^jjj<LoUj<L Niklaus Wirth j<L*iD 
^lisjL jj jLS’sjli^S" <iS j(S"<uSji (j<L><G j<l_uD <LS"<L<L>Sji Pause Key 

Lû ^5sjL o aJ (Intell) aS"^5*Ljûjûj^sJDÎ Pentium 

• 6 j 6 j^j ^ ^SLjLj L ) eS&j ^ ^ ^ 

.d£j> Dj dJ ) Picosecond 

jlj^J aj Jj ai" ajöjl-i ^XoL (^jjö^ ‘ 4jL ) Pin 

(_s^-)D" j^oj jy 

L_Jl j^wj ^djjj >jj *' ^jj aj (>jj) Pixel 

^^jj^^ ^öj^jL*J kX5"^j d-S* öj^^jöi ^jLulj L (^jI^jLsLj) Pletter 

J U^LlM-^Xj Jj dSL^DlJ^-LL ( | ^J Dj ^J Ij-oU<c><lu D (jSjjj < LSjsi) Port 

.sj<SDi ^^SOjXjsU D jLSsjljjjj t _^ix_u > joi 
^UojLS" <S" <L_UjjSDD cS S<l<us j <lS (Dljj> ^ojl>ju<) Power Supply 
. j sjD ^_SD *o" j jjj_w—ojS" D" <_SsX-__ U sj LSsi j iL 


212 


dLSjj>j j<Lj__wojS" j<l (^LuL ^jO^-ojS") Notebook Computer 

D" j^jjjSsi 

cr :LS<L_«_S'ji ^Lkl , c5 JOjL-oj ( yLS<L_«_S'ji ^o) Numeric Keypad 
(jd_j_.>4i ^ ■ . ■ 1 1j (_^*Sa_S" D jjJsi JjJ__«__Sji D<L-oj__S j4j ( (jj Uj_O_- 0 j 
jLSD<iS (jjLjX-oj (jjlS" jj j j>oi <l__—L> ^<l«-S ji cS"oj jl_L'lS<u_Sji 

jji <LiXjoi jyD^ <lS" <l<l4s ji'<Dl> jji <lS <iS<L<L«_Sji Num Lock Kye 
^jjjjjij cS*Sl> jjfc <Cjjoi sjoljjS" <5" j jl_S<LjejLj D-JS" (_jjjjj <_S*SL> 

. <L_«<L j<L 

© 

JuLwoLS (jiU <lS aSDlsI jSjjj (c__u< l<ls (j<usUj<L) Object Code 

<-S<L j j _S__ J j jji C__uOi<L jj<L C__uL (jDDjl_oj <L uS<Lj__«Uj<L 

• s jjj 

(jjSj< Loi <lS <l_io jLj (^^SD-sUL-j-j-ui (JLSjj ,c_L<us ^L<Uj j<l-D) Octal 
,<Lj<i> U'<us ji— (^ISojLj 

,OS (^JSejl jSDjjS" <c__j <l (j<l>j<S , oj (_^o<cl_u__j) Operating System 
. 4jj-__«4j 4j . y IS"sj4jj_w—ojS Sj l>j J_ ^jjijjSJJj<L uS" <iSDoljSjjJ 
(^S"<l__jUIjj <lS"^ jjjJ'si <u(SD__ji »<l ((_gSPL_j (^^SD-ji) Optical Disk 

jSJjD (jDl-J D jljD j<L_uD (jjLylj (_jjijSli J4 J <L<Lfe jlijjj j(_>_S<L 

. jjj-Ssijsj ,_SD<5" 

^j<uljoj <5Ds j <lS oj«uIj5DJ D jjj'D c__usisj (^LSU (jU__ > j si) Output 

.(^j^j jj>joi (jjDlj (j<^ui (_£^jjx«oU jU j4^_il> ,<lUD 
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<t_S" (jjij-Sij <ul—jjjL_Jlj jAj (jLS"<LILS" <u_jjjL*jlj) Raw Data 
. 8j<G‘<JjIjJ<L<5LJ 

^jLJlj ljj<J aS" <l_>d_>Lj ^SLjjij (jjjSjijjJ ^jLJlj Lj<g ^jJjij ) ROM 

. jjjSjijjJ (jjLulj j£jS"ij Lj<G ijl jSLj 4> aJ. ' . ' ....i-....- ! 4 j CJij(j<Gj 

<J jDjj-jjjS" (jij<Gi^SD<Gi j ijLljjS" <G (ij<GJjlj<lS < jjL-u ij<GjjS”) R6S6t 
. îj<GGj j<S"ii j<Sij (jjjDj4_j >4 JL*<_jjj 4j (S" j4j jS" (jjjjS"i- IJG Lj <-S"4j 

jjjjj <gIj Blue-Green-Red ^LS"<LLj (jijl^SojjS" (^ ^jL) RGB 
.(jjjSijjijD ^SD^S" I jJIS"<LuLL j<tjjjj D <S" LA-*-g j 
mujdj öjSSjjj d_ 5*6j ^) RinQ TopoloQy 

. ij<Gjjjjj<Uj ijjSDj <_S"<G<Gj(j tSij <tS" lijjj' D jlS"ij<Gj__jijS" ^SDjjJ 

. Lj4jj-w<uojS" D <_SDdwöLj4j ^jjjjtjjjjj ( jjjjijjj^j) Run 
D <lS" <_S"<uD<ui <GLL<(<>j<<Lfc (l-Gi jjijjj<u ^ji'LS" D <D<u) Runtime-Error 

. liîijjj jj<Gj_w_<ijS" ( ^S"<g<uiLj<g <g jLS" ^jilS" 


s 

jL c^jdJuj olj Scdnn6r 

, bjbjAjJ*m*mAjS J L Löi 

^Li'J j^UuuJ Scroll Lock Key 

. I5d j ^jLj jLSöjL^j-JjL UiJjj I jjjjLI^ 

^gjL-^jlj u5" ^jL-jöju^ ^jJöj) Secondary Storaye 

jL t c-^_uu - 0 cJöj j^j^5 öj«l-u« ^Jjöj D <tSD> juSiili lj_iLj_> 

...C4-IS" 

. jDij uSDjljŞi ( _ 5 j(S’<Lj<G D »(S" j<ui<G (OjD" <J<g) Sector 
^jLşlj /jijujLşlj e _GL_jj<uf jl—ojj-u ( _ 5 g‘LS' <g Seek Time 
.jJiJjiLOLj^ jj <-SD«jJ j jJSL' j j j? S"j-•- 


214 


^lS” ij<Gj ri _*-oj_S’ (jj<L>jtj (jjLşlj ( jl_S"i jL-oLD <_SD_S"<g (j<t^j(>) Printer 
. (SiJ <_JL> jLC(S" jUjD iJij<Gj_j_ojS" juVD jjj DSDj. jJjjj jL (jii 
jD (jjjSb <g D" j(S"<GiSji j<uj><G j<uuD <S"<g<giS ji Print Screen Key 

. (jjS"iJ <__)(> jj.GLji,i <LL j<UjD jijD <G<Gi Sji 

jLS’Llj j<u<jD j< g'j_-_q jS" (_gDljblji" jD lLgS (ijDlDDJ)Processing 

. Lii j Li jjj4j 

jj j (_^-jjjj4_o Lj4j (_^SDj Lj 4j <gS" Lj_s D<uojS" (uoL j <g) ProQram 

. jjl^jjj (_jj'<GjL ^jSDjL (_jl-uLşiD 

( _ r :LS'<u_oLj<u <uS" uSD-jj-S" (jjj4_oUju <(jjjj_)4_oL j<g )Programmer 
< (jjjjjjii ijij<Gj_jjjijS" (jj_fc<G LD_ l Lji D<t_ojS" jljLjjj J (jj <Gjj^ojS" 

. LiiV ( _ 5 j(S"D<Gi jL 

(_^SD<uS"jijjL l_u»go (jjL_jiL 3dSD <uS" ij<GS"ijLoL ^^SDjl_^ jiL (<_Sjj)Puck 



(J^<lL D (j<tS"ijL <lS" j(S"<uoijj (j<c><G'D <tSDjj> QWERTY Keyboard 

jL"<uDji j<GÛ><G' (_^<L^JJ (jjjj (_^.<L> jjJ-DljL (_jLu 


(j j L j LLjjjjo < (_ 5 DllS"j (5Dj j (jj (S^_u D" L^Lul^Sj^j J<ujS" (olj)RAF 

. (Sii j*SlLLo . .j 

(_^j Lljj (uûjjSDjji 4 j < j>j4j_j|j (_gj__j<LS'l jL-<_<_.. j jj) Random Access 

<t_S" <_^_Xjjj_jj <U j_>j<tLLjjlj (jijDj'LI Jj<U-uj<G j ijDjjji D jD j -ojS" 

iDlj<tSlilji<G (jjlijS" jLL D” (jijD jgj <G <(^jl^S" jj<L> l_Gu (jjlDlj 

.Ijg »L^D ( _ S jLjS"jj ijLîj<ujD 
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. ijU'i j\ jC«<L j<Cj_--oj5 (jJ-C4> <U (_£jjijU (jj<Gj_ujS 

j Ijûj j—S" i^jjLu (I jj L5j b> U ^j jj U aJ (_5 u j j ) Star B i t 

. LSsi (jijUi i_5ojjC51 jLS^c* 

j<^ ( _ 5 jljjJ' j_5” <JLx_j_o 1 1juLSjlfcU ^ijU <J (jL"_..jjj ) Stop Bit 
. ISo ^jjUi >-Soj<cJljlS" 

.(Jj^jUIjJ <u <(3^1 j_ç_> (^<u»j ( jjjjj_w___oj_S') Super Computer 

.^LUjjjjjS (jUl&jj^j <J <l5" <ûL^_j> ^j4jj___-oj5' (jjjJUlj^ j jjjJ'»jj<^ 
.(jj-SijjijJ < _ 5 5 CJ<uS' ljJj<u ( _ 5 J6j<uJj5Li) j ^jCUlj <(jj5j<u 

j<u^î<J 1 (_PL< <U <15" (UjjjJuJ ^^SujjIjlLc- (VGA j<Uj_j) SVGA 

(_ylljjLU- J (_gjL_.j<u<ui<u ^jjjjjuJ (_^jL5'<i_ i _ i JjjC5U<ij «jjIjj'Ll<j (j<LI<i_jij5' 

. ÖjljjCfcli «J<UuU (_ s Sçj'C_-jj> ij (_£&8j (^<Ujj 
(_^j| J^L^<U jj <5" jl jJL_«ij »j<)5LLi (_^a_>jj" <J c5o<Ll<Loj5' (iCLjj-j-j) System 
.(jjSoj jLS" oj<i5Lxj (__jj - < l_i U (^^SujLS 


jj .lS" jL5L_o-5ji ^<CL><G" j<uj<J <lS'<u<loJ , jj (T > 91® ,j<u_fjj) Ta^ (Kei/ 
Jj<L> jj LfcOjj<Lfc I CjjJ CCj<iJi (_^l ij<i—o <ij jL5'<L-uij jlJ_xj <LC—J> jlj—jj 
. jjjj^sijSji) (_^5 UJ<l 5" (jij^-ij (_^5jjL5” 

<cç_<jL5' j<l-«lI ^jLulj <l5" <lojJ_oU ((jjj3- cll-jLS') T'-reatfer 
. oj<ciL3j>o j (j L5'<L i - i — c " Lllj-q 

6jj<l_c jjalU <J <5çjj_jj ((_ s jL-oj<l5 ^j<^jL>) ‘ffiermaC ‘Printer 

(_ 5 5uj<LcL5' j<l-«l) (joi (jU <Cjj <(_ 5 jLoj< 5' <J (j-j^joj <_5>_J<i5" <u <l 5" (^.ujoj 

. LSoj oL> (^jj'A-jU 

jJ<l> (_ i uL_S'jLc (_ r uj_J'joj c5(J<l_ 5' ((^'LS^ujLfc) Time -skarîng 
. (jj<Cj__- oj5 (_g5Uj»<C - — ii _ j <J j<LLLfej(S<U 

(_^j I5uj5 jl jCj <J (_jd i (_^5uo jLL-j aj j-5 lSu-o Uu ( <JL— -_ j < 1—xc ) 1 j ’oCen 
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<l 5 uuojC-i »<U (^Jlujjj (_ ? clCj<l 5IIjÇ-CL-joi) Sequential Access 

.(jji IjSaj (_jlji <o j jjj<u lij<d (^jLulj 
^jLclj /joi ^jLulj (_PL'<l-5 <u ( ls JLj__<j ^jo^jj) Serial Interface 
•L*P 8i l5 8 ^*UU A( J* 

Uj<l (^jL <i_5 (jLLcfe (_ s JL5ojjj' <J (jjJojU ^j <lj_____o j_5 Server 

. Jjj—jU 4j (_£j L5<5jy jj (jj LjIj 

3<5J <l 5 j(5<u5jj (j<CL><c j<Lj<d jSu^loSjj (Shift ^<u5jj) Shift Key 
ePPP y. (_ s 5<u<u5ji 

.(jjljSiilj V l 5L jj ^jLjI j Ijj<d <5 <5<—jji— (jjujjLSu) Simplex 
jj j<Cij_ i -*-oj5 (j<CL><c LL j<uj <l 5 (j<cLcJ<L5 ((ji)<i5) Slot 
. jj^-Siijiji) jL5L <5 jL5ijj>jljj> <oj(5 
(jLL-j <lLLL j<l-j<J <l5 l^uUjj »<U (^jjL i jj<lL ^<L>—ujj) Soft Copy 
jj<L> ccl_jL 5 jU lSL- ji j< l*j<J<l 5' (juLjjjLulj j<l o<ijU<c j jjjsa 
.iju^-j jLy jjj<»4Lj l5uj(5j<g> j jjl^5 

jjlj_oU <cc><uj <t_5 jxJii <uL_ol jSj^ jj c LlS <u (»1 jSjjj) Software 
.j4>ii j<i5ij jUj-_—oj5 

ijUjljJL j<u (jl^-oU <l_u><l_- ^jUjljJU) Software Engineering 
. j— :/ jlj<L (j^Su J-Jj> j4jj-_—oj5 (_ s a__— i _ j - L -— Ij j<— <J j 5 (jlJi j 
4_5 jSll Loj_ 9 <U<_oj_5 (ijL>j4—— jjj_5 . <_o Uj <l (^^jij) Source Code 
• jUj l5Lj i_5<L<LoUj<L 

<u(5<u5jj ^<cl><c j<l_ (j<u5jj jj/ijj*S (space j<u5jj) Spacebar 
.(^j-SiJjijX) (^^SUJaS (jL5<Uuj jU <LLL_> jljXj jj <i5 
(jjj4j ij4-Suj jij— x—j ((_gjjj x ...-<l (_^-Lijj<L.) Star Connection 
(jj-U<L> <L (jJjijU (_g5ujj4j j —>-_jij-5 I Jj<l) 4-5 lijjj" <l! <LL5ij4j j —oj-5 
. ijCijl jL_<l <5Ui j <l'j__o j5 

Lj<d <l5 ij<Cj____-oj_5(^jSujjj' ijj> ((^i^ujc-uU jjjjj Star Network 
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<u jxJûj Ll jij (jIj^jsjAj ^jLLwu) Upgradable 
. Jj J«-u ^ISLujLIjj ££j5ûi , jL,454->4j Lu 
«ul j^jjj jaj (Jûuuij-j ^l j^jjj ,j6JlJuUjL (juuUjuu) Utility Program 
jL (JjW'b (jXj-^lj j j (_$j L5”<l5j«u ^l .o L^<u j_> «lS" 

ujIjJjjIj »<UXu«_uu (_^j(5"«Lui«u 

¥ 

( J jL5ûj<uj_ i _u_oji' J jL" (j£l#a <LjLjJl5 j<u ((jijj ^jJ^) Vacuum Tube 
. lju5ûijÛjX) j LSLjUu5 ^jLjlj (_^ÛJj5"Ij jj |»j5"jj Jijij 

(^5LjjLJ" Video Grabhics Array i _ s JLi"j _ ^ûjI jSojj__5 VGA 

. ûjlj^u-uujji ûj IBM (jL jLuû j5" j4-,*54j ^ ^AV (_^JLu jJ 45 4-_u5_3lj5 
jj jL5"<ijlj^ j jûj5Lj (^^SLjLuuLS" <i5" jjJûj <LjLlj5jjj jAj ((j-ujj^Ls) Virus 
. jLifcûJjl j j<u'j_<.j5' (_j L5"<uIj5jjj j JjL (_jjl j5jj' 


(jû jûjûj 5^ o5" jûJûj <o L j û jLo jjj ((_jjl jjûjL> (_^jL 5L> L5") Wait State 
. jj5ûjjûj j<t>jûj jjLUj /jûj jjLûlj (_jl5ûjuL <J j(5ûjljAU jjJijj 
4^ J <Uj_u_u-oj5' ûjjj ^<0 ( j5Lj<u (jjjj ) Wide Area Network (WAN) 
L j Lj jJ ju> (_^j L5jjj 1 j v ^j 5 jlj->j L j jJI jj Jwû I i (_^juû jj 4j jj <l 5 (jjJû j 
.^jşŞis jûjU (_^5D<iu5 o*3j jû<l> 

j<u*5<J j ûj<oj__ajJ' jj<l>j<l5ûj ( _ s 5jl-o<ljUu<u_-j (jjjûj) Windows 
. ûjljJJLfel j Ijj<cjj-uij5 <l) (j j 15LLuL jj CujjjjjjSLL jLûLoj5 
(jjj> <u <u‘ûjl_ r iuu<u <l5 j<uj,u^oj5 ^j-Uûj <J <UijSCj4> (j<u5<u (<Lj) Word 
.(^u (^jUuj li, f V, N "V, A (jj5ûj <i5jruijj (-SjûjoxSol! 
jûj (_gO-.ujjj jj <l 5 jjJûj <i_ol jij ((jujjj jûi) Word Processor 

•LSjs^ûijûjj) (^5 L)a5 
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. (5ûi (jjLi jjj" (_^jj5jjj<u (_jLJj> j ûj<lûxJj>ûj IjûjXXû (_^jjjjL (_j5Ljjj' 
L$jjJ (jû j juxj a) <l5 jjj (_jijL5 <L <i5ûjjj> ((_jjjjjL (jijjj) ‘T'ofccn ( R.iyiq 
.^j*5ûijûjxJ (j^U^ l.uu<ujL 

jj (jj—5ûi x5" j-XuLuuxJ j5Ljj> ((jjl . x.-<u (j4-XuLuu) 1 J ’oucfx Scfccti 
• iJiS (^><LuX> j(5<ULoji Cuuuûi (j<L^<U 

<J <lj<u jL_u_xxjjlft (_j5ojJûjL 4_5 jxJûj <uLjL j<u)» I _ Sj ju <u ‘T’facd 

. (jj_5û-04j& I xxj (jjLulj j I ju (5<oL_ -o 
<J l 54 __c'< uI jjx> (jiuulj5l j (_jjJ j_-> , jLulj5l j jûil j) T* ransfer Hate 
ÛjÛjx5uj4j 4-1 (j-Uûjj4j (^JLuLi" jL (_^Jjjju5u)4_i JiJj L Jj&iJ 4-5 (jjLjlj 

LöjlS* ^5 ^^j4>jIj (j J ^Lm* j JjIjJ ) ^l'JdTlStStOY 

. 4 j<Lfc (jjjj (_j 5 <LuJj <lSLj 15 I Jj I 5 ûj 4 j'j__oj 5 <l) j ISL 
(_jjLj jj j(5ûjj<u CuuuL <lj»Lj<u 45 <u<uolj5jjj j4j (jx5jûj) T "ransCator 

-Lj^(-° 


(^UjLXuu<u l5LJLûj j j<Luu4XXuuu>) Ultra - Large - Scale Integraion 
<u OûjIj4_uu <i_5 4_5<ijûjlj , ULSI (__gjL5ojlj5Ljj_5 4_x__i <u (jjj j(_>_5<u 
(_jj(5<uo>jj" j jjX-uu-jjljj" l5ûj) jL5<L_ujjjX5ÛJ<u <lX<u (_jujL_u<u uiLJLûi 
.Ojij(5<u Ijû(5ûjI j5j5 <UjL 4 J (jSLj 

(jj^ubLûj^ijûjLjx-uu) Uninterruptible Power Supply (UPS) 

<ul jûj LûjL 5 (j>4-cc-uûi Lûj( 5(jûj4j|jj-5 jxL 4-5 45 ujX_oL (jL_uuûjlj 

. j<uj__^j5 

J (jJl5Lo jl> j<u j)4j 4.5" 4_u_LL5jjL (_j5Lj<Uj__u_oj_5 juo<u5<u UNIVAC1 

. ûjljixfcli ûj<uj5L j X- - _u ijj 

<J N ‘N-V'N ^Luu 4 J 4-5" 4XXuu4-j4_o 4_o<Lû (jj4->j4-5ûj (_^5x_o4_x_uuu_u_uu UNIX 
.ûjIjÇaIj Tbell&AT j(5LîL? 
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^ jJ-iLûj j*-i j 6 jrU ( <l -^'j jjjji) Word Size 

. aJ j L— —i—J 

Write Once Read Many Times ( _ s jI_S'j_Lj ^ijl j5gjj_S"WORM 

» aJ <lSojj_> ( s j^\u *** .'..' jljLu► '_SnjJ j-_S j a . *jjj— — j l^JjLj^) 

(jjijjJ ^So^j_oU <d jjj_Sjij >-50aJ" <u ^ylIjjii juULfcjLS’.u j-S’ ^jijjJ 

.j<l—i <G‘Lkj (jjLilj 

jJ ^jjj^—j —jl ^jjjij <u (I-LLw-wjj-j j^——-iljAj jJ (jL—uljjjL) Write Protect 

.jjGJij j(S"<iLuji j<(uj <Uu—« > (jjLulj 

jJ.uS' (j<L-j <ul—--> ^jLJlj <d uujIjL JjS) protect Notch-Write 

jjSaz ijij<L (jj-fcjj j <L<ui jLS"<i5Luujj j<l-j<J <lS" <lSjj_j>u ^SLxJj-S" jL 
. j(S aS L u- o jj—.' <lG--u> jLjIj aJ (j jSL (j jSjAj 
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ijlSöglpjbuw 


.^Jsjjij idA^jdj jjŞJij j\jj\jjij ^^jjJJjj '^jjjjA\ ^ Lfejjj£_Jl 15 " — \ 

. jjj&S Lt JjjS&JjJ J Ljl jj ij ^JmJjJJJJjJ : jJ JJmJjA \£ ^jJ LwO Y 

j£<> OsiLtf^*/ j_^t<Lu< jLjljJ<u : jjj-jfşs^S ^j-o" (jjjj’ljjl — Y 

Jiy. sr 0 ^ -Vj> 

,jjj^l5' ( jjUj^ (j*\û j M ( _ 5 Jl5'«jL«j -L 



